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INTERIM REPORT
FOR
BIOVENTING FIELD INITIATIVE
AT

NEWARK AIR FORCE BASE, OHIO

1.0 INTRODUCTION

This report describes the activities conducted at three sites at Newark Air Force Base (AFB),
Ohio, as part of the Bioventing Field Initiative for the U.S. Air Force Center for Environmental
Excellence (AFCEE) and the Environmental Quality Directorate of the Air Force Armstrong
Laboratory. This report summarizes the results from the first phase of the study, which includes a
soil gas survey, air permeability test, in situ respiration test, and installation of bioventing systems.
The specific objectives of this task are described in the following section. The test sites at the base

are discussed individually, followed by a description of site activities at the background area.

1.1 Objectives

The purpose of these field test methods is to measure the soil gas permeability and microbial
activity at three contaminated sites and to evaluate the potential application of the bioventing

technology to remediate the sites. The specific test objectives are stated below.

. A small-scale soil gas survey will be conducted to identify an appropriate
location for installation of the bioventing system at each site. Soil gas from
the candidate sites should exhibit relatively high total petroleum hydrocarbon
(TPH) concentrations, relatively low oxygen concentrations, and relatively
high carbon dioxide concentrations. An uncontaminated background location
also will be identified.

. The soil gas permeability of the soil and the air vent (well) radius of influence
will be determined for each site. These will require air to be withdrawn or
injected for approximately 8 hours at vent wells located in contaminated soils.
Pressure changes will be monitored in an array of monitoring points.
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. Immediately following the soil gas permeability test, an in situ respiration test
will be conducted at each site. Air will be injected into selected monitoring
points to aerate the soils. The in situ oxygen utilization and carbon dioxide
production rates will be measured.

o Using the data from the soil gas permeability and in situ respiration tests, an
air injection/withdrawal rate will be determined for use in the bioventing test
at each site. A blower will be selected, installed, and operated for 6 to 12
months, and periodic measurements of the soil gas composition will be made
to evaluate the long-term effectiveness of bioventing.

1.2 Site Description

Three sites were initially chosen for the bioventing initiative at Newark AFB, Ohio. A
schematic diagram of the base is shown in Figure 1. The dashed line on the map represents the
direction from the main gate to each test site. Summaries of the descriptions of each site are
presented in the following sections. A detailed description of the test sites is provided in the Test
Plan in Appendix A.

1.2.1 Facility 27

Facility 27 (Site N1 on Figure 1; the base motor pool) has three fiberglass underground
storage tanks (1,000 gallons unleaded gasoline, 4,000 gallons unleaded gasoline, and 4,000 gallons
diesel). The site is an active fuel dispensing facility. Site characterization data have indicated there is
soil contaminated with petroleum hydrocarbons in the tank cavity and in the supply line backfill.

Figure 2 is a schematic diagram of Facility 27.
1.2.2 Facility 89

Facility 89 is the site of a 20,000 gallon diesel tank (Site N2 on Figure 1). The site is an
active fuel dispensing facility. Site characterization data have indicated there is soil contaminated

with petroleum hydrocarbons in the tank cavity. Figure 3 is a schematic diagram of Facility 89.




@IV YJeMaN Jo weidei(q dswyPS T dandyy

.--.-ll;
.t 40Y pngee

" e




36+ @NI-MPC

Office /

Garoges

/

/
O
>NI—MPB/GS
* GS

/
/
7
* GS * GS

(DI

Fuel Pumps

Figure 2. Schematic Diagram of Facility 27 at Newark AFB (GS - Soil Gas Survey Point;
MP - Monitoring Point)




BUILDING 89

24’
GS-1 GS-12 Gsf2 * *
* * * GS-13  GS-3
N2-MPB VW N2-MPA
(<2 19.7" 19.7~ © «
222;? GS-4
/’_-—_____———‘\
/ 38.4° \ 4! x
x x Undergrgund Tank } osTi
GS-8 GS-9 l 9 J
/
N |- N2-MPC/GS-5
\ * * * * /

GS-7 GS-11  GS-10 GS-6

PARKING LOT

Figure 3. Schematic Diagram of Facility 89 at Newark AFB (GS - Soil Gas Survey Point;
MP - Monitoring Point)




1.2.3 Facility 14

Facility 14 is the previous site of a #2 diesel fuel underground storage tank with a capacity of
approximately 2,500 gallons (Site N3 on Figure 1). Soil samples have shown contamination with
concentrations of TPH ranging from 112 to 322 mg/kg at depths of S to 10 feet. A schematic
diagram of Facility 14 is shown in Figure 4.

2.0 FACILITY 27

2.1 Chronology of Events and Site Activities

2.1.1 Groundwater Measurements

One groundwater monitoring well was measured at Facility 27. The groundwater level was
recorded at 8.65 feet.

2.1.2 Soil Gas Survey

A site deemed suitable for the bioventing demonstration should have soil gas characteristics of
low oxygen, high carbon dioxide, and high TPH. This composition of soil gas would indicate that
oxygen-limiting conditions for microbial activity are present and that the introduction of air may
enhance biodegradation of TPH.

A limited soil gas survey was conducted on July 27, 1992 to locate a suitable test area at
Facility 27. Soil gases were sampled by driving a %-inch-diameter stainless steel probe into the soil
with a hammer drill. Soil gas was withdrawn with a vacuum pump and analyzed for oxygen, carbon
dioxide, and TPH.

Measurements of oxygen and carbon dioxide in the soil gas were made with a GasTech Model
32530X with oxygen and carbon dioxide ranges of 0 to 25%. The analyzer was calibrated daily
against atmospheric oxygen, atmospheric carbon dioxide, a 10% oxygen calibration standard, and a

5% carbon dioxide calibration standard. TPH was measured with a GasTech Trace Techtor with
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Table 1. Initial Soil Gas Composition at Facility 27

Soil Gas Survey

Point Depth (ft) Oxygen (%) Carbon Dioxide (%) TPH (ppm)
GS-1 2.0 9.0 12.5 - 4,000
3.0 19.0 2.3 150
4.0 NM NM NM
GS-2 25 19.2 NM 8,000
GS-3 2.5 NM NM NM
GS-+4 2.5 NM NM NM
GS-5 25 NM NM NM
GS-6 25 8.5 55 200
3.5 7.5 6.0 210
5.0 7.0 6.5 210
GS-7 2.5 NM NM NM
5.0 3.1 8.6 290
1.5 2.2 8.9 300

NM Not measurable due to inability to collect soil gas sample resulting from low soil gas

permeability

.
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TPH ranges from 0 to 100, 0 to 1,000, and 0 to 10,000 ppm. The GasTech Trace Techtor was
calibrated daily against a 4,200-ppm hexane standard.

Soil borings were advanced during previous site characterization activities to depths of
approximately 25 feet. No groundwater was encountered at this site at this depth.

The soil gas probes were driven to depths ranging from 2.0 to 7.5 feet at several locations at
Facility 27. Table 1 provides the initial concentrations of oxygen, carbon dioxide, and TPH for the
various locations at Facility 27. Oxygen concentrations varied from 2.2 to 21%, whereas TPH
concentrations ranged from 150 up to 8,000 ppm. These results indicate that, although not all areas

of the site are oxygen-limited, some areas may respond to bioventing.
2.1.3 Vent Well, Monitoring Point, and Thermocouple Installation

On July 29, 1992, the vent well (VW) and three monitoring points (MPs) were installed at
Facility 27, and collection of soil samples for analyses was begun. The monitoring points were
labeled N1-MPA, N1-MPB, and N1-MPC. The locations of the vent well and monitoring points are
shown in Figure 2. A cross section of the vent well and monitoring points showing site lithology and
construction detail is shown in Figure 5.

The vent well was installed at a depth of 11.2 feet into an 8-inch-diameter borehole. The vent
well consisted of Schedule 40 2-inch-diameter polyvinyl chloride (PVC) piping with 6 feet of ten-slot
screen. The annular space corresponding to the screened area of the well was filled with silica sand;
the annular space above the screened interval was filled with bentonite to prevent short-circuiting of
air to or from the surface.

Soil gas probes consisted of %-inch tubing with a 1-inch-diameter, 6-inch screened area. The
annular space corresponding to the screened area was filled with silica sand. The interval between the
screened areas was filled with bentonite, as was the annular space from the shallowest monitoring

point to the ground surface. The monitoring points were installed at depths as follows:
. Monitoring point N1-MPA was installed at a depth of 9.5’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 4.0°, 6.5', and 9.0'.

o Monitoring point N1-MPB was installed at a depth of 10.0’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 4.0', 6.5', and 9.0’.
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. Monitoring point N1-MPC was installed at a depth of 8.5’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 2.7, 5', and 8.0’.

A Type J thermocouple was installed with monitoring points N1-MPA-4.0’ and N1-MPA-
9.0".

2.1.4 Soil and Soil Gas Sampling and Analyses

Soil boring samples were collected from depths of 4.0 feet to 4.5 feet and from 8.0 feet to
9.0 feet from the Facility 27 monitoring point A borehole and were labeled N1-A-4'-4.5' and
N1-A-8'-9’. The samples were sent under chain of custody to Engineering-Science, Inc., Berkeley
Laboratory for analyses of benzene, toluene, ethylbenzene, and xylenes (BTEX); TPH; alkalinity;
moisture content; pH; iron; total phosphorous; total Kjeldahl nitrogen; and particle size analysis. Soil
gas samples were collected from monitoring points N1-MPA and N1-MPC and from the vent well.
These samples were labeled N1-A-6.5, N1-C-8’, and N1-V-11.2. These samples were sent under
chain of custody to Air Toxics, Ltd., in Rancho Cordova, California, for analyses of BTEX and
TPH.

2.1.5 Soil Gas Permeability and Radius of Influence

A detailed description of the method for conducting a soil gas permeability test, including
equations to compute k, the soil gas permeability, is described in the Test Plan and Technical
Protocol (Hinchee et al., 1992).

The monitoring points at Facility 27 were allowed to set up for 24 hours prior to air injection.
A portable 1-horsepower (HP) explosion-proof positive displacement blower unit was used to inject
air. After air injection was initiated, pressure readings were taken approximately every 1 to 2
minutes for the first hour, then approximately every 10 minutes for the following hour. The

Hyperventilate™ computer model was used to calculate the soil gas permeability.
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2.1.6 In Situ Respiration Test

Immediately following the soil gas permeability test at Facility 27, air containing
approximately 1% helium was injected into the soil for approximately 24 hours beginning on August
11, 1992. Air was injected concurrently into the background monitoring well to measure the natural
biodegradation of organic material in the soil. The setup for the in situ respiration test was as
described in the Test Plan and Technical Protocol (Hinchee et al., 1992). The pump used for air
injection was a '2-HP diaphragm pump. Air and helium were injected through monitoring points N1-
MPA-6.5', N1-MPA-9.0', N1-MPB-6.5’, and N1-MPB-9.0’ at the depths indicated by the labels.
After the air/helium injection was turned off, the respiration gases were monitored periodically. The
respiration test was terminated on August 17. '

Helium concentrations were measured during the in situ respiration test to quantify helium
leakage to or from the surface around the monitoring points. Helium loss over time is attributed to
either diffusion or leakage. A rapid drop in helium concentration followed by a leveling is an
indication of leakage. A gradual loss along with an apparent first-order curve is an indicator of
diffusion. As a rough estimate, the diffusion of gas molecules is inversely proportional to the square
root of the molecular weight of the gas. Based on molecular weights of 4 for helium and 32 for
oxygen, helium diffuses about 2.8 times faster than oxygen, or the diffusion of oxygen is 0.35 times
the rate of helium diffusion. As a general rule, we have found that if helium concentrations are at
least 50 to 60% of the initial levels at test completion, measured oxygen uptake rates are
representative. Greater helium loss indicates a problem, and oxygen utilization rates are not
considered representative.

To compare data from one site to another, a stoichiometric relationship of the oxidation of the
hydrocarbon was assumed. Hexane was used as the representative hydrocarbon for the organic

contaminant. The stoichiometric relationship is given by:

CH,, +9.50, ~ 6CO, + TH,0 M

Based on the utilization rates (% per day), the biodegradation rates in terms of milligrams as
a hexane equivalent per kilogram of soil per day were computed using the equation below by

assuming a soil porosity of 0.2 and a bulk density of 1,440 kg/m>.
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B 100

where: = biodegradation rate (mg/kg/day)

Salt e
I

oxygen utilization rate (percent per day)
= volume of air/kilogram of soil, in this case 300/1,440 = 0.21

density of oxygen gas (mg/L) assumed to be 1,330 mg/L

a g >
I

= mass ratio of hydrocarbon to oxygen
required for mineralization, assumed to
be 1:3.5 from the above stoichiometric
equation.

2.2 Results and Discussion

2.2.1 Soil and Soil Gas Analyses

Results of the soil analyses for BTEX and TPH at Facility 27 are presented in Table 2. No
detectable concentrations of the BTEX compounds were found in the soil samples, and relatively low
TPH concentrations were found with concentrations averaging only 43 mg/kg. Soil gas analyses also
showed relatively low BTEX and TPH concentrations, with concentrations ranging from below the
detection limit up to 0.046 ppmv of benzene and from 130 to 2,200 ppmv of TPH (Table 2). The
results from the soil chemistry analyses are summarized in Table 3. The laboratory report for the

BTEX, TPH, and soil chemistry analyses is given in Appendix B.

2.2.2 Soil Gas Permeability and Radius of Influence

The raw data for the soil gas permeability test at Facility 27 are presented in Appendix C.
Using the Hyperventilate™ computer model, soil gas permeabilities were calculated at each of the
monitoring points. These data are presented in Table 4. The measurable soil gas permeability varied
considerably between points with values ranging from 0.026 to 4.3 x 10" darcys. No pressure could

be detected at any of the soil gas probes at monitoring point C. The radius of influence where 1 inch
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Table 2. Results From Soil and Seil Gas Analyses for BTEX and TPH at Facility 27

Total
Benzene | Toluene | Ethylbenzene | Xylenes TPH'
Matrix Sample Name | (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Soil N1-A4'4.5" | <0.0010 | <0.0020 <0.0020 <0.0020 49
N1-A-8'-9' <0.0010 | <0.0020 <0.0020 <0.0020 36
Total
Benzene | Toluene | Ethylbenzene | Xylenes TPH?
Matrix | Sample Name | (ppmv) (ppmv) (ppmv) (ppmv) (ppmv)
Soil Gas N1-A-6.5 0.046 0.0080 <0.0020 0.0030 2,200
N1-C-8’ 0.0050 0.0060 <0.0040 <0.0040 130
N1-V-11.2 <0.011 0.056 0.026 0.31 800

1

and chlorobenzene.

2 TPH referenced to jet fuel (molecular weight = 156).

Referenced to a reference oil composed of a mixture of 2,2,4-trimethylpentane, n-hexadecane,
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Table 3. Results From Soil Chemistry Analyses at Facility 27

Sample Name
Parameter N1-A-4'-4.5’ N1-A-8'-9’
Alkalinity (mg/kg CaCO,) 410 330
Moisture (% by weight) 18.2 14.0
pH 1.7 7.8
Iron (mg/kg) 16,400 14,400
Total Phosphorous (ng/kg) 570 460
Total Kjeldahl Nitrogen (mg/kg) 300 400
Particle Size Analysis (%) Gravel: 6.2 Gravel: 26
Sand: 33.8 Sand: 42
Silt: 38 Silt: 23
Clay: 22 Clay: 9

Table 4. Results of Hyperventilate™ Soil Gas Permeability Analysis at Facility 27

Monitoring Point Depth (ft) Soil Gas Permeability (darcy)
N1-MPA 4.0 0.026
6.5 970
9.0 4.3 x 10
N1-MPB 4.0 9.3x 10°
6.5 44x 10°
9.0 1.3x 107
N1-MPC 2.7 NM
5.0 NM
8.0 NM

NM No pressure change could be measured at this point.
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of pressure was measured was calculated by plotting the log of the pressure change at the monitoring
points versus the distance from the vent well (Figure 6). Based on these specifications, the radius of

influence at Facility 27 is estimated to be approximately 12 feet.

2.2.3 In Situ Respiration Test

The results of the in situ respiration test for Facility 27 are presented in Appendix D. Each
figure in Appendix D illustrates the oxygen, carbon dioxide, and helium concentrations as a function
of time. An example of typical oxygen utilization and carbon dioxide production at this site is shown
in Figure 7, which shows oxygen, carbon dioxide, and helium at monitoring point N1-MPB-9’. The
rates of oxygen utilization and carbon dioxide production and the corresponding biodegradation rates
are summarized in Table 5. The biodegradation rates measured at this site were fairly consistent
between the monitoring points, with rates ranging from 2.1 to 7.5 mg/kg/day based upon oxygen and
from 0.58 to 1.4 mg/kg/day for carbon dioxide.

Loss of helium was insignificant at all monitoring points, indicating that the monitoring points
were well-sealed and that the oxygen depletion observed was a result of biodegradation.

Soil temperatures were measured during the in situ respiration test. Temperatures during the
test ranged from 23.9 to 27°C at monitoring point N1-MPA-4.0’ and from 18.9 to 20°C at
monitoring point N1-MPA-9.0’.

2.2.4 Bioventing Demonstration

The decision was made to install a bioventing system at Facility 27. The same blower that
was used for the soil gas permeability test was installed for the bioventing system. The system was
configured for air extraction due to its proximity to the service station offices. A sample of the
exhaust gas was collected after 1 hour of operation. No detectable concentrations of BTEX were
found, and the maximum TPH concentration was 130 ppm. The analytical report for these samples is
given in Appendix B (Samples N1-EX-1210 and N1-EX-1220). Approval was given to operate the
system, and continuous air extraction was initiated during the second week of November 1992. Due
to construction in the area, the system was shut down on January 8, 1993 and was restarted on
February 4, 1993.




10

[w—y

Pressure (Inches of H,0)
o

0.01

17

N

5 10 15 20 25
Distance From Vent Well (Feet)

Figure 6. Radius of Influence at Facility 27

NiRadius




18

Biodegradation rate (O,) = 5.0 mg/kg/day
® s

[u—y
W
]

® Oxygen
V¥ Helium
W Carbon Dioxide

[—y
o
|
[\®)
Helium Concentration (%)

Oxygen and Carbon Dioxide Concentration (%)
W
|

o

o
[\
o
ES
o

60 80 100 120

Time (Hours)
N1-MPB-9

Figure 7. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N1-MPB-9.0’
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Table 5. Oxygen Utilization and Carbon Dioxide Production Rates During the In Situ
Respiration Test at Facility 27

Oxygen Biodegradation | Carbon Dioxide | Biodegradation
Utilization Rate Rate Production Rate Rate
Sample Name (%/our) (mg/kg/day) (%/hour) (ng/kg/day)

Background 0.040 0.80 0.017 0.37
N1-MPA-6.5' 0.39 1.5 0.064 1.4
N1-MPA-9.0' 0.11 2.1 0.027 0.58
N1-MPB-6.5' 0.27 5.2 0.064 1.4
N1-MPB-9.0’ 0.26 5.0 0.063 1.4
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3.0 FACILITY 89

3.1 Chronology of Events and Site Activities
3.1.1 Groundwater Measurements

Groundwater measurements were taken from the vent well installed at the Facility 89 site.

The groundwater level was recorded at 6.8 feet.

3.1.2 Soil Gas Survey

A limited soil gas survey was conducted on July 28, 1992 to locate a suitable test area at
Facility 89. Soil gases were sampled by driving a %e-inch-diameter stainless steel probe into the soil
with a hammer drill. Soil gas was withdrawn with a vacuum pump and analyzed for oxygen, carbon
dioxide, and TPH. Measurements of oxygen, carbon dioxide, and TPH in the soil gas were made as
described in Section 2.0.

The soil gas probes were driven to depths‘ ranging from 2.5 to 7.5 feet at several locations at
Facility 89. Table 6 provides the initial concentrations of oxygen, carbon dioxide, and TPH for the
various locations at Facility 89. Oxygen concentrations varied from 5.8 to 21%, whereas TPH
concentrations ranged from 0 to 1,000 ppm. These results indicate that, although not all areas of the

site are oxygen-limited, some areas may respond to bioventing.
3.1.3 Vent Well, Monitoring Point, and Thermocouple Installation

On July 30, 1992, the vent well (VW) and three monitoring points (MPs) were installed at
Facility 89, and collection of soil samples for analyses was begun. The monitoring points were
labeled N2-MPA, N2-MPB, and N2-MPC. The location of the vent well and monitoring points is
shown in Figure 3. A cross section of the vent well and monitoring points showing site lithology and
construction detail is shown in Figure 8.

The vent well was installed at a depth of 10.2 feet into an 8-inch-diameter borehole. The vent
well consisted of Schedule 40 2-inch-diameter PVC piping with 7.6 feet of ten-slot screen. The

annular space corresponding to the screened area of the well was filled with silica sand; the annular
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Table 6. Initial Soil Gas Composition at Facility 89

Soil Gas Survey

Point Depth (ft) Oxygen (%) | Carbon Dioxide (%) TPH (ppm)
GS-1 2.5 19.8 0.060 100
5.0 14.5 3.8 190
5.7 18 2.5 340
GS-2 2.5 12.8 53 230
5.0 18 2.3 420
GS-3 2.5 18 2.0 180
5.0 17.9 25 180
7.5 21 0.060 75
GS-4 25 12.5 33 580
5.0 21 0.050 100
GS-5 25 21 0.050 170
5.0 15 1.2 210
GS-7 2.5 16.5 2.2 1,000
5.0 7.5 52 190
GS-8 25 16 33 120
GS-9 25 16 3.6 170
GS-10 2.5 16 4.0 280
GS-11 2.5 21 0.050 190
GS-12 25 17 3.5 150
5.0 21! 0.050 140
GS-13 25 11.5 5.8 120
5.0 14 4.3 220
GS-14 2.5 5.8 5.2 140

1

Pressure reading on sampling pump was high. Measured oxygen concentration may not be
representative of actual soil gas oxygen concentrations. Actual oxygen concentration is likely to be
lower.
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space above the screened interval was filled with bentonite to prevent short-circuiting of air to or
from the surface.

Soil gas probes consisted of %-inch tubing with a 1-inch-diameter, 6-inch screened area. The
annular space corresponding to the screened area was filled with silica sand. The interval between the
screened areas was filled with bentonite, as was the annular space from the shallowest monitoring

point to the ground surface. The monitoring points were installed as follows:

o Monitoring point N2-MPA was installed at a depth of 10.0’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 2.0’, 4.5', and 7.0".

. Monitoring point N2-MPB was installed at a depth of 12.0’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 5.0’, 7.5’, and 10.0’.

. Monitoring point N2-MPC was installed at a depth of 10.3’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 4.7’, 6.5’, and 9.0’.

A Type J thermocouple was installed with monitoring points N2-MPA-2.0' and N2-MPA-7.0’.
3.1.4 Soil and Soil Gas Sampling and Analyses

Soil samples were collected from depths of 4.3 to 4.8 feet and from 9.0 to 9.5 feet from the
vent well borehole and were labeled N2-V-4.3'4.8" and N2-V-9.0’-9.5', respectively. A soil sample
also was taken from monitoring point N2-MPC at a depth of 10.0 feet and was labeled N2-C-10'.
The samples were sent under chain of custody to Engineering-Science, Inc., Berkeley Laboratory for
analyses of BTEX, TPH, alkalinity, moisture content, pH, iron, total phosphorous, total Kjeldahl
nitrogen, and particle size analysis. Soil gas samples were collected from monitoring points N2-
MPC-6.5' and N2-MPC-9.0’ and from the vent well. These samples were labeled N2-C-6.5, N2-C-
9, N2-V-3-9. These samples were sent under chain of custody to Air Toxics, Ltd., in Rancho
Cordova, California, for analyses of BTEX and TPH.
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3.1.5 Soil Gas Permeability and Radius of Influence

A detailed description of the method for conducting a soil gas permeability test, including
equations to compute k, the soil gas permeability, is described in the Test Plan and Technical
Protocol (Hinchee et al., 1992). '

The monitoring points at Facility 89 were allowed to set up for 24 hours prior to air injection.
A portable 2.5-HP explosion-proof positive displacement blower unit was used to inject air. After air
injection was initiated, pressure readings were taken approximately every 1 to 2 minutes for the first
hour, then approximately every 10 minutes for the following hour. The Hyperventilate™ computer

model was used to calculate the soil gas permeability.
3.1.6 In Situ Respiration Test

Immediately following the soil gas permeability test at Facility 89, air containing
approximately 1% helium was injected into the soil for approximately 24 hours beginning on
August 6, 1992. Air was injected concurrently into the background monitoring well to measure the
natural biodegradation of organic material in the soil. The setup for the in situ respiration test was as
described in the Test Plan and Technical Protocol (Hinchee et al., 1992). The pump used for air
injection was a '2-HP diaphragm pump. Air and helium were injected through monitoring points N2-
MPA-7.0’, N2-MPB-7.5', N2-MPB-10.0’, and N2-MPC-6.5' at the depths indicated by the labels.
After the air/helium injection was turned off, the respiration gases were monitored periodically. The
respiration test was terminated on August 10. Results of the in situ respiration were calculated as
described in Section 2.1.6.

3.2 Results and Discussion
3.2.1 Soil and Soil Gas Analyses
Results of the soil analyses for BTEX and TPH at Facility 89 are presented in Table 7. No
detectable concentrations of BTEX were measured in any soil samples, and TPH was only detected at

a concentration of 31 mg/kg from the vent well soil sample. The soil gas analyses also showed low

BTEX and TPH concentrations, with concentrations ranging from below the detection limit to 0.027
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Table 7. Results From Soil and Soil Gas Analyses for BTEX and TPH at Facility 89

1

and chlorobenzene.
2 TPH referenced to jet fuel (molecular weight = 156).

Total
Benzene Toluene | Ethylbenzene | Xylenes TPH'
Matrix Sample Name (mg/kg) (mg/kg) (mg/kg) (mg/kg) | (mg/kg)
Soil N2-V-4.3'4.8’ <0.0010 | <0.0020 <0.0020 <0.0020 31
N2-vV-9.0'-9.5’ <0.0010 | <0.0020 <0.0020 <0.0020 <5.0
N2-C-10’ <0.0010 | <0.0020 <0.0020 <0.0020 <5.0
Total
Benzene Toluene | Ethylbenzene | Xylenes TPH?
Matrix Sample Name (ppmv) (ppmv) (ppmv) (ppmv) (ppmv)
Soil Gas N2-V-3-10 <0.021 <0.021 <0.021 <0.021 74
N2-C-6.5 0.0080 0.027 0.0020 0.012 7.8
N2-C9 0.0030 0.0060 <0.0020 0.0040 35

Referenced to a reference oil composed of a mixture of 2,2,4-trimethylpentane, n-hexadecane,

ppmv of toluene and from 3.5 to 74 ppmv of TPH (Table 7). The results from the soil chemistry

analyses are summarized in Table 8. The laboratory report for the BTEX, TPH, and soil chemistry

analyses is given in Appendix B.

3.2.2 Soil Gas Permeability and Radius of Influence

The raw data for the soil gas permeability test at Facility 89 are presented in Appendix E.

Using the Hyperventilate™ computer model, soil gas permeabilities were calculated at each of the
monitoring points. These data appear in Table 9. The measurable soil gas permeability varied
considerably between points with values ranging from 6.6 up to 8.7 x 10° darcy. No pressure change
could be detected at any of the soil gas probes at monitoring point C. Typically, the radius of
influence is calculated by plotting the log of the pressure change at a specific monitoring point versus

the distance from the vent well. The radius of influence would then be the distance where 1 inch of
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water pressure can be measured. However, in this instance, 1 inch of water pressure was not
achieved at any monitoring point; therefore, a radius of influence based on these specifications cannot
be definitively determined at this site, other than to say it is less than 19.7 feet, the distance from the

vent well to the closest monitoring point.

3.2.3 In Situ Respiration Test

The results of the in situ respiration test for Facility 89 are presented in Appendix F. Each
figure in Appendix F illustrates the oxygen, carbon dioxide, and helium concentrations as a function
of time. An example of typical oxygen utilization and carbon dioxide production at this site is shown
in Figure 9, which shows oxygen, carbon dioxide, and helium at monitoring point N2-MPA-7’,
Biodegradation rates were relatively low at all monitoring points. The rates of oxygen utilization and
carbon dioxide production and the corresponding biodegradation rates are summarized in Table 10.
The biodegradation rates measured at this site were relatively low, with rates ranging from 0.27 to
0.52 mg/kg/day based on oxygen and from 0.013 to 0.28 mg/kg/day based on carbon dioxide.

Loss of helium was insignificant at all monitoring points, indicating that the monitoring points
were well sealed and that the oxygen depletion observed was a result of biodegradation.

Soil temperatures were measured at monitoring point N2-MPA-2.0’ during the in situ

respiration test. Temperatures during the test ranged from 20.8 to 21.5°C.
3.2.4 Bioventing Demonstration
The decision was made to install a bioventing system at Facility 89. The same blower that

was used for the soil gas permeability test was installed for the bioventing system. Continuous air

injection was initiated on September 9, 1992 at a flowrate of 27 scfm.
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Table 8. Results From Soil Chemistry Analyses at Facility 89

Sample Name II
Parameter N2-V-3'-4’ N2-V-§'-9’ |
Alkalinity (mg/kg CaCO,) 420 490
Moisture (% by weight)' 15.0 16.8
pH 7.8 7.7
Iron (mg/kg) 18,000 14,200
Total Phosphorus (mg/kg) 540 540
Total Kjeldahl Nitrogen (mg/kg) 450 270
Particle Size Analysis (%) Gravel: 10 Gravel: 1.3
Sand: 42 Sand: 38.7
Silt: 33 Silt: 45
Clay: 15 Clay: 15

! Three soil samples were analyzed for moisture content only. These results were N2-V-4.3'-

4.8', 15.7%; N2-V-9.0'-9.5', 26.1%; and N2-C-10', 20.7%.
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Table 9. Results of Hyperventilate™ Soil Gas Permeability Analysis at Facility 89

Depth (ft)

Monitoring Point Soil Gas Permeability (darcy)
N2-MPA 20 6.6
4.5 8.7x 10°
7.0 ND
N2-MPB 5.0 370
7.5 2.8x 10°
10.0 22
N2-MPC 4.7 NM
6.5 NM
9.0 NM

ND No data were collected at this monitoring point.
NM No pressure change was measured at this monitoring point.

Table 10. Oxygen Utilization and Carbon Dioxide Production Rates During the In Situ
Respiration Test at Facility 89

Oxygen Biodegradation | Carbon Dioxide | Biodegradation
Utilization Rate Rate Production Rate Rate
Sample Name (%/hour) (mg/kg/day) (%/hour) (mg/kg/day)

Background 0.042 0.80 0.017 0.37
N2-MPA-7.0' 0.015 0.29 0.012 0.26
N2-MPB-7.5' 0.027 0.52 0.0060 0.013
N2-MPB-10.0’ 0.014 0.27 0.013 0.28
N2-MPC-6.5' 0.027 0.52 0.0030 0.065
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4.0 FACILITY 14

4.1 Chronology of Events and Site Activities

An air permeability test and an in situ respiration test were not conducted at this site.
Originally, these tests were to be conducted at a later date if funding were available. However, the
site has been declared clean by the State of Ohio and no further work is planned for this site. Only

initial site activities and soil sampling results are presented in this section.
4.1.1 Groundwater Measurements

One groundwater monitoring well was measured at Facility 14. The groundwater level was
recorded at 4.0 feet.

4.1.2 Soil Gas Survey

A limited soil gas survey was conducted on July 29, 1992 to locate a suitable test area at
Facility 14. Soil gases were sampled by driving a %-inch-diameter stainless steel probe into the soil
with a hammer drill. Soil gas was withdrawn with a vacuum pump and analyzed for oxygen, carbon
dioxide, and TPH. Measurements of oxygen, carbon dioxide, and TPH in the soil gas were made as
described in Section 2.0.

The soil gas probes were driven to depths ranging from 2.0 to 4.5 feet at several locations at
Facility 14. Table 11 provides the initial concentrations of oxygen, carbon dioxide, and TPH for the
various locations at Facility 14. Oxygen concentrations varied from 0 to 21%, whereas TPH
concentrations ranged from 0 to 700 ppm. These results suggest that there is little hydrocarbon

contamination at the site, although some areas appear to be oxygen-limited.
4.1.3 Vent Well, Monitoring Point, and Thermocouple Installation
On August 17, 1992, a vent well (VW) and three monitoring points (MPs) were installed at

Facility 14, and collection of soil samples for analyses was begun. The monitoring points were
labeled N3-MPA, N3-MPB, and N3-MPC. The location of the vent well and monitoring points is




1
| 5
l Table 11. Initial Soil Gas Composition at Facility 14
l Soil Gas Survey
Point Depth (ft) Oxygen (%) Carbon Dioxide (%) TPH (ppm)
' GS-1 2.0 ' 20 0.02 54
' 35 19.8 0.5 66
GS-2 2.5 0.38 5.0 350
. GS-3 2.0 11.0 4.0 240
' 3.5 11.0 3.8 380
GS4 . 25 17 1.0 100
. GS-5 2.5 17.8 1.2 170
GS-7 2.5 18.9 0.9 170
. GS-8 25 8.5 6.5 700
4.0 15.5 23 400
. GS-9 25 20 0.05 400
4.0 21 0.05 210
' GS-10 2.5 1.5 7.2 85
4.0 11.5 3.7 82
l' GS-11 2.5 2.1 6.9 172
3.5 2.0 6.9 182
' GS-12 25 0 11.5 120
4.0 0 11.5 240
l GS-13 2.5 4.5 10 202
‘ 4.0 4.5 10 220
I GS-14 25 21 0.7 0
4.5 17 1.2 80
' GS-15 2.5 15.5 3.7 150
l ' Pressure reading on sampling pump was high. Measured oxygen concentration may not be
:gp;:sle:)r&zgjve of actual soil gas oxygen concentrations. Actual oxygen concentration is likely
l .
i
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shown in Figure 4. A cross section of the vent well and monitoring points showing site lithology and
construction detail is shown in Figure 10.

The vent well was installed at a depth of 7.25 feet into an 8-inch-diameter borehole. The vent
well consisted of Schedule 40 2-inch-diameter PVC piping with 5.0 feet of ten-slot screen. The
annular space corresponding to the screened area of the well was filled with silica sand; the annular
space above the screened interval was filled with bentonite to prevent short-circuiting of air to or
from the surface.

Soil gas probes consisted of %-inch tubing with a 1-inch-diameter, 6-inch screened area. The
annular space corresponding to the screened area was filled with silica sand. The interval between the
screened areas was filled with bentonite, as was the annular space from the shallowest monitoring

point to the ground surface. The monitoring points were installed as follows:

. Monitoring point N3-MPA was installed at a depth of 7.3’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 2.2’, 3.7', and 7.0'.

. Monitoring point N3-MPB was installed at a depth of 7.5’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 2.0’, 4.0’, and 7.0’.

. Monitoring point N3-MPC was installed at a depth of 9.0’ into an 8-inch-diameter
borehole. The monitoring point was screened to three depths: 2.0, 4.0’, and 7.0’.

A Type J thermocouple was installed with monitoring points N3-MPA-2.2’ and N3-MPA-7.0’.

4.1.4 Soil Sampling and Analyses

A soil boring sample was collected at a depth of 7.0 to 7.5 feet from the Facility 14 vent well
borehole and was labeled N3-V-7'-7.5'. Soil samples were also taken from monitoring points N3-
MPA and N3-MPC and were labeled N3-A-2'-3’, N3-A-6’-7', and N3-C-7.5'-8'. The samples were
sent under chain of custody to Engineering-Science, Inc., Berkeley Laboratory for analyses of BTEX,
TPH, alkalinity, moisture content, pH, iron, total phosphorous, total Kjeldahl nitrogen, and particle
size analysis. |
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4.2 Soil Analyses Results and Discussion

Results of the soil analyses for BTEX and TPH at Facility 14 are presented in Table 12.

Concentrations in soil samples were relatively low, with no detectable concentrations of benzene up to

7.1 mg/kg toluene. TPH concentrations ranged from 54 to 350 mg/kg. The results from the soil

chemistry analyses are summarized in Table 13. The laboratory report for the BTEX, TPH, and soil

chemistry analyses is given in Appendix B.

Table 12. Results From Soil Analyses for BTEX and TPH at Facility 14

Benzene Toluene | Ethylbenzene | Total Xylenes TPH'
Sample Name | (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
N3-v-7'-7.5' <0.0035 7.1 0.049 0.22 350
N3-A-2'-3' <0.00070 | <0.00080 0.0080 0.046 54
N3-A-6'-7 <0.00070 | <0.00080 <0.00060 0.0019 68
N3-C-7.5'-8' <0.00080 | <0.00090 <0.00060 <0.0011 83

1

and chlorobenzene.

Table 13. Results From Soil Chemistry Analyses at Facility 14

Referenced to a reference oil composed of a mixture of 2,2,4-trimethylpentane, n-hexadecane,

Sample Name
Parameter N3-V-6'-7 N3-A-2'-3"1 N3-A-6'-7"1
Alkalinity (mg/kg CaCO,) 380 290 280
Moisture (% by weight)® 14.6 10.5 11.4
pH 8.1 7.8 7.8
Iron (mg/kg) 16,900 17,800 14,500
Total Phosphorous (mg/kg) 270 300 210
Total Kjeldahl Nitrogen (mg/kg) 240 240 110

! Soil moisture was calculated on a duplicate sample. Results were N3-A-2’-3’, 14.8; and N3-A-

6'-7', 15.2.

2> Soil moisture was calculated on two other samples. Results were N3-V-7'-7.5’, 14.1; and N3-

C-7.5'-8', 19.

9.
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5.0 BACKGROUND AREA

A background vent well was installed on July 29, 1992 near Facility 27 (Figure 1). The
depﬂl of the vent well was 11.2 feet with 6.7 feet of screen using schedule 40, 2-inch-diameter, 10-
slot PVC, and 4.5 feet of schedule 40, 2-inch-diameter PVC riser. The area corresponding to the
screened section was surrounded by sand, and the remaining 4.5 feet were enclosed by bentonite to
seal the vent well.

Soil and soil gas samples were collected from the background area. The site lithology in this
area was similar to that in the contaminated areas. Results of analyses for BTEX and TPH are shown
in Table 14. No detectable concentrations of BTEX were found in the soil samples, and only minimal
concentrations were found in the soil gas samples. TPH concentrations also were low in both soil and
soil gas samples. The results from the soil chemistry analyses are shown in Table 15. The analytical
report for these samples is provided in Appendix B.

An in situ respiration test was conducted at the background area beginning on August 12 after
24 hours of air injection. The test was concluded on August 17. Biodegradation rates were relatively
high in this area (Figure 11). These high rates could be due to the minimal amount of contamination

present in this area, based on the soil samples.
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Table 14. Results From Soil and Soil Gas Analyses for BTEX and TPH at Background Area

Total
Benzene Toluene | Ethylbenzene | Xylenes | TPH!
Matrix Sample Name | (mg/kg) | (mg/kg) (mg/kg) (mg/kg) | (mg/kg)
Soil N-BKG-+4.5'-5.0' | <0.0010 <0.0020 <0.0020 <0.0020 20
N-BKG-8.5'-9’ <0.0010 | <0.0020 <0.0020 <0.0020 NA
N-BKG-10 <0.0010 | <0.0020 <0.0020 <0.0020 | <4.0
Total
Benzene Toluene | Ethylbenzene | Xylenes TPH?
Matrix Sample Name (ppmv) (ppmv) (ppmv) (ppmv) | (ppmv)
Soil Gas N-BG <0.0020 0.0020 <0.0020 0.0020 13

1

and chlorobenzene.

2 TPH referenced to jet fuel (molecular weight = 156).

NA Sample not analyzed for this parameter.

Table 15. Results From Soil Chemistry Analyses at the Background Area

Referenced to a reference oil composed of a mixture of 2,2,4-trimethylpentane, n-hexadecane,

Sample Name
Parameter N-BKG-4.5'-5.0’ N-BKG-8.5'-9’

Alkalinity (mg/kg CaCO,) 36 120
Moisture (% by weight) 129 14.7
pH 6.4 7.4
Iron (mg/kg) 13,000 15,700
Total Phosphorous (mg/kg) 480 470
Total Kjeldahl Nitrogen (mg/kg) 730 300
Particle Size Analysis (%) Gravel: 20 Gravel: 25

Sand: 45 Sand: 37

Silt: 26 Silt: 26

Clay: 9 Clay: 12
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6.0 FUTURE WORK

Base personnel will be required to perform a simple weekly system check to ensure that the
blower is operating within its intended flowrate, pressure, and temperature range. An on-site briefing
was conducted for base personnel who will be responsible for blower system checks. The principle
of operation was explained, and a simple checklist and logbook were provided for blower data. Base
personnel will perform minor maintenance activities, such as replacing filters or gauges, or draining
condensate from knockout chambers, but they will not be expected to perform complicated repairs or
analyze gas samples. Replacement filters and gauges will be provided and shipped to the base and
serious problems, such as motor or blower failures, will be corrected by Battelle.

The progress of this system will be monitored by conducting semiannual respiration tests in
the vent well and in each monitoring point, and by regularly measuring the oxygen, carbon dioxide,
and hydrocarbon concentrations in the extracted soil gas and comparing them to background levels.
Soil gas monitoring will be performed on a quarterly basis. At least twice each year, the progress of

the bioventing test will be reported to the base point-of-contact.

7.0 REFERENCE

Hinchee, R.E., S.K. Ong, R.N. Miller, D.C. Downey, and R. Frandt. 1992. Test Plan and
Technical Protocol for a Field Treatability Test for Bioventing (Rev. 2), Report prepared by Battelle
Columbus Operations, U.S. Air Force Center for Environmental Excellence, and Engineering-

Science, Inc. for the U.S. Air Force Center for Environmental Excellence, Brooks Air Force Base,
Texas.
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505 King Avenue
Columbus, Ohio 43201-2693
Telephone (614) 424-6424
Facsimile (614) 424-5263

July 13, 1992

Captain Cathy Vogel
HQ AFCESA/RAVW
139 Barnes Drive
Tyndall Air Force Base,
Florida 32403-5319

Dear Cathy:

SUBJECT: TEST PLAN FOR BIOVENTING INITIATIVE
FIELD TEST AT FACILITIES 27 AND 89, NEWARK AFB, OH

Attached is the report "Test Plan and Technical Protocol for a Field Treatability Test for
Bioventing." This document was developed as a generic test plan for the Air Force Bioventing
Initiative Project in which Newark AFB is participating. This letter outlines site specific
information to support the generic test plan.

The sites chosen for the bioventing test initiative are Facility 27 (the base motor pool), with
three fiberglass UST’s (1000 gal. unleaded gasoline, 4000 gal. unleaded gasoline, and 4000
gallon diesel), and Facility 89 which is the site of a 20,000 gallon diesel tank. Both sites are
active fuel dispensing facilities. At both facilities, site characterization data has indicated soil
contaminated with petroleum hydrocarbons in the tank cavity and supply line backfill.

The purpose of this project is to investigate the feasibility of using the bioventing technology to
remediate petroleum contaminated soils at the Facility 27 and 89 sites.

Figure 1 is a site diagram for Facility 27 showing soil sampling locations for two sampling
events (October, 1991 and February, 1992). Table 1 presents the analytical data for each
sampling event. The high permeability of the UST backfill relative to the native soils could cause
short circuiting of air flow during the air permeability test. During the soil gas survey Battelle
will try to identify an area adjacent to the UST system that is sufficiently contaminated for
conduct of the test. Soil sample locations 1, 2, and 3 taken on February 6, 1992, appear to be
the most promising locations for bioventing system installation.
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TABLE 1. SOIL CONTAMINANT CONCENTRATIONS AT FACILITY 27, NEWARK AFB, OH.

SAMPLE

LOCATION | DEPTH(ft)
{

CONCENTRATION

(mg/Kg)

| N | I I
TPH | BENZENE |[TOLUENE |ETHYLBENZENE| XYLENE |
] 1 | | |
i |

27-200
27-201
27-202
27-203
27-204
27205
27-206
27207
27-208
27209
27-210
27-211
27-212
27-213
271
27-2
27-3
27-4
27-5
27-6

27-7

———— — At AL — — R — S——r— S— S P S fo— . G G . G R S — — S GA— S— G ST S, S —— ————- Ve Com— ———— S———— —

|

l
I :
0.5 | 166 | BOL |
o.s{ 133} BDL{
o.s} 110} BDL}
o.s} 130} BDL}
0.5 } 5140 { 024 |
0.5} éqs} BDL!
N I -
: s{ ‘es{ BDL!
15| s8] eoL|
1.5 { 3ss { BDL{
1.5{ . 94{ BDL}
% DY
1.5{ ) 57'{ BDL}
water I o.7ss{ BDL{
1.s|l 1880} NA {
5| el wa |
1.5} 254{ NA {
2.5} ss} NA {
zs} 525 NA }
zs{ 675{ NA }
25| @] n |

BDL — BELOW DETECTION UMIT

NA — NOT APPLICABLE (samples analyzed for TPH only).

|
BOL |
|
BOL |
I
BOL |

|
BOL |

1
<.230 |

|
BDL |
]
BOL |

BOL {
BOL {
007 {
BDL {
soL |
BOL {
BOL {
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA

NA

l
BOL |
I
BOL |

|
BOL |
I
BOL |

I
<.230

BOL |

I
BOL

BOL |

I
BOL |
I
025 |

|
BOL |

|
BOL |

|
BOL |
l
BOL |

.008 |

l
BOL |

-
o
r

Z
>

Z
>

NA
NA
NA
NA

NA
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FIGURE 1 - Facility 27, NAFB, Néwcrk. Ohio
Second Phase Sampling, Feb. 6, 1992

Site diagram not to scale
@ Sample locations 10/9 & 10/10, 1991
@ Sample locations 2/6/1292

mg/Kg = TPH values
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Captain Cathy Vogel
Tyndall Air Force Base 4 July 13, 1992

Figure 2 and Table 2 present the site diagram and the available soil analytical data for Facility
89, respectively. As with Facility 27, the soil sampling for Facility 89 was conducted in the UST
backfill. As with Facility 27, an area adjacent to the fuel dispensing system will be identified
for the test.

It is possible that at one of the facilities, or possibly even both facilities, it may not be possible
to identify an area outside of the UST backfill that is suitable for the bioventing field testing.
If this should be the case, Battelle will consult with the project officer and the base POC to
determine whether the field tests should be conducted in the UST backfill. An in situ respiration
test could be conducted and a bioventing blower could be instailed, but due to the underground
obstructions, installation of soil gas monitoring points in optimum locations may be inhibited and
air permeability data may be inaccurate.

Project activities-

The following field activities are planned for the bioventing project at Newark AFB. the same
procedures will be followed at each site. Additional detail can be found in Section 5.0 of the

attached test plan and technical protocol. -

1- A small scale soil gas survey will be conducted to identify an appropriate location

for installation of the bioventing system.The soil gas survey will be conducted

- adjacent to the fuel dispensing systems outside of the UST backfill. Soil vapor

from the candidate site should exhibit high petroleum hydrocarbon concentrations,

relatively low O, concentrations (typically 0 % to 2.0 %), and relatively high

CO, concentrations (depending on soil type, 2.0 % to 10.0 % or more). An
uncontaminated background location will also be identified.

2- Once the installation sites are located one vent well and three 3-level soil gas
monitoring points will be installed in the contaminated location and one vent well
and one 3-level soil gas monitoring point will be installed in the background area.
The wells and monitoring points will be installed using a two-man power auger
to bore down to just above the water table. Three to four soil samples will be
collected for chemical/physical analysis.

3- The air permeability test will be conducted in the contaminated test location.

4- Following the air permeability test, in situ respiration tests will be conducted in
both the contaminated and the background test locations.

5- Depending on the results of the air permeability test and the in situ respiration
test, a decision will be made whether or not to install a blower system in the
contaminated area for the long term bioventing test. If the decision is made to
install, the blower will be plumbed to the vent well and bioventing will be started
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TABLE 2. CONTAMINANT CONCENTRATIONS AT FACILITY 89, NEWARK AFB, OH.

CONCENTRATION
(mg/Kg)

SAMPLE I | I | l

LOCATION |DEPTH() | TPH | BENZENE |TOLUENE |ETHYLBENZENI| XYLENE
89—1 { 0.5 } 7240 I <.01 } 094 l 13 } 1.2
89-2 } 4 } 145 } BOL { .006 ! 016 { BOL
89-3 { 3.5 } 86 } BOL } BOL { .007 ! BOL
89—4 { 3 % 283 | BOL | BOL | .008 } BOL
89-8 { 3} 114} NA { " NA { NA - || NA
89-9 } 3{ 214{  NA = NA } NA { NA
89—10 { , 3 { 108] NA } NA } NA l[ NA
89—11 { 3}_ 164{ NA = NA } NA { NA
89—14 { 3-{, 122{ NA {  NA { NA NA
89—-15 { 1.51[ 108{ NA { NA ‘ { NA l' NA
89—16 { a{ 261} NA { NA } NA. NA
89-17 { 3{ 194{ NA I NA { NA | NA
18 | 2 | N | N | N |
89—-19 ! 4} 93{ NA { NA { NA } NA

BDL — BELOW DETECTION LIMIT

NA — NOT APPLICABLE (samplea analyzed for TPH only)

S ST A S— S S — S —— — S— —— — S S, G U—— ST S S— —— . W S St SOl W, S S Wt
.
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Site diagram not to scale
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Captain Cathy Vogel
Tyndall Air Force Base 7 July 13, 1992

(assuming power is available). Site personnel will be trained for blower operation prior to
Battelle leaving the site.

6- A report detailing the results of the in situ respiration test and the air permeability
test will be provided to the project officer and the base POC.

Schedule-

Field activities at Newark are planned to begin on July 27, 1992. Battelle will have 2 to 3 people
on site for approximately 3 weeks.

Base Su rt-

The Air Force needs to be able to provide the following:

- Digging permits and utility clearance need to be obtained prior to the initiation

# of the field work. Underground utilities should be clearly marked to reduce the

chance of utility damage or personal injury during soil gas probe and well

installation. Due to the fact that both facilities are active fuel pumping systems,

‘and the UST components are FRP, Battelle will not be able to begin field
operations without these clearances. ' -

- Electrical power will need to be easily accessible from the project site. The air
permeability test and in situ respiration test can be performed using a gasoline
powered electric generator. It is desirable that a 50 amp 250 v single phase
receptacle be available to plug in our field operations trailer (Hubbell plug cat.
# S8269).The operation of the bioventing system will require a permanent
220/110 V power source. If power will not be available immediately after the test
is completed the bioventing system will be installed for start-up at a later date.

- Regulatory approval, if any is required, will need to be obtained by the base prior
to start-up of the bioventing system. The system will likely be configured for air
injection so there will be no point source vapor emission from the system. The
wells to be installed will not intersect the apparent water table and no
groundwater will be pumped.

- Base and site clearance will be required for Battelle’s site employees. We will
furnish you with personal information for each person at least one week prior to
starting field operations.




Captain Cathy Vogel
Thank you for your support for this bioremediation research project. If you have any questions
please feel free to call me at (614) 424-6122.

Sincerely,

Researcher
Environmental Technology Department

JAK:sh
Enclosure

Tyndall Air Force Base 8 July 13, 1992




APPENDIX B

ANALYTICAL REPORT FOR FACILITIES 27, 89, AND 14,
AND THE BACKGROUND AREA
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9208040 Battelle

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9208040

Work Order Summary
CLIENT: Mr. Greg Headington BILL TO: Accounts Payable
Battelle Engineering Science
505 King Ave. 1700 Broadway Ste. 900
Columbus, OH 43201 Denver, CO 80290
PHONE: 614-424-5417 INVOICE # 8306
FAX: 614-424-3667 P.O. # DE268.03
DATE RECEIVED: 8/11/92 AMOUNT: $551.29
DATE REPORTED: 8/14/92 PROJECT # G4468-0630
Receipt
FRACTION # NAME TEST VAC, /Press, PRICE
0l1A N-BG TO-3 2.0 "Hg $120.00
02A N1-A-6.5 TO-3 1.5 "Hg $120.00
03A N1-V-11.2 TO-3 1.5 "Hg $120.00
04A N1-C-8 TO-3 1.0 "Hg $120.00
05A Lab Blank TO-3 NA NC
Misc. Charges 1 Liter SUMMA Canister Preparation (4) @ $10.00 each. $40.00
Shipping (8/3/92) _ $31.29

REVIEWED BY: / sz (/ DATE
CERTIFIED BYM/%A/ ' DATE: 42 7Y =

11325 SUNRISE GOLD CIRCLE, SUITE E « RANCHO CORDOVA, CA 95742
(916) 638-9892_« FAX (916) 638-9917
Page 1
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9208040 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N-BG
ID#: 9208040-01A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXE BY GC/PID

MDL MDL Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.002 0.007 Not Detected Not Detected
Toluene 0.002 0.008 0.002 0.007
Total Xylenes 0.002 ~ 0.009  0.002 0.008
Ethyl Benzene 0.002 0.009 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

oun
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.022 0.088 13 52

*TPH referenced to Jet Fuel (MW=156)




9208040 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N1-C-8
ID#: 9208040-04A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXE BY GC/PID

Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.004 0.013 0.005 0.016
Toluene 0.004 0.015 0.006 0.022
Total Xylenes 0.004 - 0.018 Not Detected Not Detected
Ethyl Benzene 0.004 0.018 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.042 0.17 130 520

*TPH referenced to Jet Fuel (MW=156)

Page 5
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9208040 Battelle

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9208040-05A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

MDL MDL Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 - 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL MDL Amount Amount
Compound (ppmv) G/L) | (ppmv) (uG/L)
TPH* 0.010 0.040 Not Detected Not Detected

*TPH referenced to Jet Fuel (MW=156)

Page 6
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9208088 Battelle

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER i#: 9208088

Work Order Summary
CLIENT: Mr. Jeff Kittel BILL TO: Accounts Payable
Battelle Engineering Science
505 King Ave. 1700 Broadway Ste. 900
Columbus, OH 43201 Denver, CO 80290
PHONE: 614-424-6122 INVOICE # 8372
FAX: 614-424-3667 P.O. # DE268.03
DATE RECEIVED: 8/21/92 AMOUNT: $474.64
DATE REPORTED: 9/1/92 PROJECT # G4468-0630
Receipt
FRACTION # NAME TEST VAC. /Press. PRICE
01A N1-AM-1230 TO-3 0.5 "Hg $120.00
02A N1-EX-1210 TO-3 0 "Hg $120.00
03A N1-EX-1220 TO-3 0.5 "Hg $120.00
04A Lab Blank TO-3 NA NC
Misc. Charges 1 Liter SUMMA Canister Preparation (3) @ $10.00 each. $30.00
Shipping (8/13/92) » $84.64

REVIEWED BY: %.‘/ DATE: % /2 -
CERTIFIED BY: %ﬁaé/a? DATE: %Zﬁ

11325 SUNRISE GOLD CIRCLE, SUITE E « RANCHO CORDOVA, CA 95742
(916) 638-9892 « FAX (916) 638-9917
Page 1




9208088 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N1-AM-1230
ID#: 9208088-01A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.001 0.004 Not Detected Not Detected
Toluene 0.001 0.005 Not Detected Not Detected
Total Xylenes 0.001 ~ 0.006 Not Detected Not Detected
Ethyl Benzene 0.001 0.006 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL MDL Amount Amount
Compound (ppmv) uG/L) | (ppmv) (uG/L)
TPH* 0.014 0.056 0.088 0.35

*TPH referenced to Jet Fuel (MW=156)
Comments;

Total hydrocarbon content reported as TPH but naphtha profile not present. Sample
primarily made up of discrete solvents.

Page 2




9208088 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N1-EX-1210
ID#: 9208088-02A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXE BY GC/PID

MDL ount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.001 0.004 0.010 0.031
Toluene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 ~ 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL MDL Amount Amount
Compound {(ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.013 0.052 130 520

*TPH referenced to Jet Fuel (MW=156)
Comments;

Total hydrocarbon content reported as TPH but naphtha profile not present. Sample
primarily made up of discrete solvents.

Page 3




9208088 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N1-EX-1220
ID#: 9208088-03A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.007 0.021 0.023 0.072
Toluene 0.007 0.025 Not Detected Not Detected
Total Xylenes 0.007 - 0.029 Not Detected Not Detected
Ethyl Benzene 0.007 0.029 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.068 0.27 55 220
*TPH referenced to Jet Fuel (MW=156)
Page 4
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9208088 Battelle

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9208088-04A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 © 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL MDL Amount Amount
Compound (ppmv) uG/L) | (ppmw) (uG/L)
TPH* 0.010 0.040 Not Detected Not Detected

*TPH referenced to Jet Fuel (MW=156)

Page 5
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9208087 Battelie

AIR TOXICS LTD.

AN ENVIRONMENTAL ANALYTICAL LABORATORY

WORK ORDER #: 9208087

Work Order Summary
CLIENT: Mr. Jeff Kittel BILL TO: Accounts Payable
Battelle Engineering Science
505 King Ave. 1700 Broadway Ste. 900
Columbus, OH 4320_1 Denver, CO 80290
PHONE: 614-424-6122 INVOICE # 8370
FAX: 614-424-3667 P.O. # DE268.03
DATE RECEIVED: 8/20/92 AMOUNT: $548.27
DATE REPORTED: 9/1/92 PROJECT # G4468-0630
Receipt
FRACTION # NAME IEST VAC./Press. PRICE
0l1A N2-V-3-10 TO-3 1.0 "Hg $120.00
02A N2-C-9 TO-3 1.0 "Hg $120.00
03A N2-C-6.5 TO-3 1.0 "Hg $120.00
04A N2-AM TO-3 1.0 "Hg $120.00
O5A Lab Blank TO-3 NA NC
Misc. Charges 1 Liter SUMMA Canister Preparation (4) @ $10.00 each. $40.00
Shipping (8/14/92) $28.27
REVIEWED BY: Z//mﬁ Z DATE: ?’4/27 Z—
CERTIFIED BY: ) DATE: zz/z?&—

11325 SUNRISE GOLD CIRCLE, SUITE E + RANCHO CORDOVA, CA 95742
(916) 638-9892 f.’aFgAex1 (916) 638-9917




9208087 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N2-V-3-10
ID#: 9208087-01A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXE BY GC/PID

ount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.021 0.066 Not Detected Not Detected
Toluene 0.021 0.077 Not Detected Not Detected
Total Xylenes 0.021 ~0.089 Not Detected Not Detected
Ethyl Benzene 0.021 0.089 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

, MDL MDL Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.21 0.84 74 300

*TPH referenced to Jet Fuel (MW=156)

Page 2




9208087 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N2-C-9
ID#: 9208087-02A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.002 0.007 0.003 0.009
Toluene 0.002 0.007 0.006 0.019
Total Xylenes 0.002 - 0.007 - 0.004 0.012
Ethyl Benzene 0.002 0.007 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
' GC/FID
(Quantitated as Jet Fuel)

MDL Amount Amount
Compound (ppmv) wG/L) | (ppmw) (uG/L)
TPH* 0.021 0.084 3.5 14
*TPH referenced to Jet Fuel (MW=156)
Page 3




9208087 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N2-C-6.5
ID#: 9208087-03A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXE BY GC/PID

MDL MDL Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.002 0.007 0.008 0.025
Toluene 0.002 0.008 0.027 0.099
Total Xylenes 0.002 © 0.009 - 0.012 0.051
Ethyl Benzene 0.002 0.009 0.002 0.008

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL MDL Amount Amount
Compound (ppmv) (uG/L) | {(ppmv) (uG/L)
TPH* 0.021 0.084 7.8 31

*TPH referenced to Jet Fuel (MW=156)

Page 4




9208087 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N2-AM
ID#: 9208087-04A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXE BY GC/PID

MDL Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.002 0.007 Not Detected Not Detected
Toluene 0.002 0.008 Not Detected Not Detected
Total Xylenes 0.002 © 0.009 Not Detected Not Detected
Ethyl Benzene 0.002 0.009 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL MDL Amount Amount
Compound (ppmv) (uG/L) I (ppmv) (uG/L)
TPH* 0.021 0.084 0.44 1.8

*TPH referenced to Jet Fuel (MW=156)

Page 5




9208087 Battelle

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9208087-05A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

ount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 ~ 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

MDL MDL Amount Amount
Compound (ppmv) (uG/L) | (ppmv) {(uG/L)
TPH* 0.010 0.040 Not Detected Not Detected

*TPH referenced to Jet Fuel (MW=156)

Page 6
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= BERKELEY LABORATORY
e 600 BANCROFT WAY
BERKELEY, CA 94710

ENGINEERING-SCIENCE, INC. Tel: (415) 841-7353 -

A RRRNO&AAAEL, Page 1.

Report Date: September 9, 1992
Work Order No.:4231

Client: Jeff Kittel
Battelle
505 King Ave.
Columbus, OH 43201

Date of Sample Receipt: 08/11/92

Your soil samples identified as:

N1-A-4'-4.5"

N-BKG~-4.5'=5.0

N1-A~8'-9°?
were analyzed for BTEX by EPA Method 8020, pH, alkalinity,
iron, total kjeldahl nitrogen, soil mositure, TRPH by EPA
Method 418.1, soil classification and total phosphorus.

In addition your soil samples identified as:

N2-V-4.3'-4.8"

N2-V-9,0'-9,.5¢"

N2-C-10"?

N-BKG-10
were analyzed for BTEX by EPA Method 8020, soil mositure, and
TRPH by EPA Method 418.1.

Finally your soil samples identified as:

N2=-V=31=4"

N2-V-81-9?

N-~-BKG-8.5-9!
were analyzed for pH, alkalinity, iron, total kjeldahl
nitrogen, soil mositure, soil classification and total
phosphorus.

The analytical reports for the samples listed above are
attached.

CL-FORM




9208040 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N1-A-6.5
ID#: 9208040-02A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.002 - 0.007 0.046 0.14
Toluene 0.002 0.007 0.008 0.025
Total Xylenes 0.002 - 0.007 - 0.003 0.009
Ethyl Benzene 0.002 0.007 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

L Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.021 0.084 2200 8800

*TPH referenced to Jet Fuel (MW=156)

Page 3




9208040 Battelle

AIR TOXICS LTD.

SAMPLE NAME: N1-V-11.2
ID#: 9208040-03A

EPA Method TO-3
(Aromatic Volatile Organics in Air)

BTXFE BY GC/PID

MDL MDL Amount Amount
Compound (ppmv) (uG/L) (ppmv) (uG/L)
Benzene 0.011 0.034 Not Detected Not Detected
Toluene 0.011 0.040 0.056 0.21
Total Xylenes 0.011 - 0.047 031 1.3
Ethyl Benzene 0.011 0.047 0.026 0.11

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Compound (ppmv) uG/L) | (ppmv) (uG/L)

TPH* 0.11 0.44 800 3200

*TPH referenced to Jet Fuel (MW=156)

Page 4




ES-ENGINEERING SCIENCE, INC. ERUTIY Y-Sy TG0 RS S AR PRE
Berkeley,CA 34710

GC ANALYTICAL REPORT
Analvytical Method
BTEX Arcmatic Compounds By 8020

Viork Order NO.:4231 % Moisture:14
Client ID:N1A8‘-9° Matrix:SOIL

Laboratory ID:4231-16¢ Level:LOW
Unit:ug/KG

Dilution Factor: 1 Date Analyzed:08-12-92
Date Confirmed:NA

Compound Result Reporting
Limit
Benzene ND 1.0
Ethyl Benzene ND B 2.0
Toluene ND 2.0
Xvlenes (total) KD 2.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: LL GROUP LEADER:W




ES-ENGINEERING SCIENCE, INC. 60¢@ EBEancro

GC ANALYTICAL REPORT
Analytical Method
ETEX Aromatic Compounds By 8020

Viork Order NO.:4231 % Moisture:NA
Client ID: (BLANK) Matrix:S0OIL
Laboratory ID:HSVG3920811 Level:LOVW

Unit:ug/KG

Dilution Factor: 1 Date Analyzed:08-11-92
Date Confirmed:NA

Compound Result Reporting
Limit
Benzene ND 1.0
Ethvl Benzene ND o 2.Q
Toluene ND 2.0
Xvlenes (total) ND 2.0

ND-Noct Detected
NA-Not Applicable
D-Dilution FTactor

ANALYST: | (@ GROUP LEADER:




1

ES-ENGINEERING SCIENCE, INC. 6O

— n = 4 -

GC ANALYTICAL REPORT
Analytical Hethod
BTEX Aromatic Compounds By 8020

Work Ordev NO.:4231 % Moisture:NA
Client ID: (BLANK) Matrix:S0IL
Laboratory ID:MSVG3%20812 Level:LOW

Unit:ug/KG

Dilution Factor: 1 Date Analyzed:08-12-92
Date Confirmed:NA

Compound Result Reporting
Limit
Benzene ND 1.0
Ethyl Benzene ND . 2.0
Toluene ND 2.0
Xylenes (total) ND 2.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: [ £ GROUP LEADER:




ES-ENGINEERING STIENCE,INC.

5@¢ BANCROPT WAY
BERKELEY, CA &471ic

SURROGATE PERCENTAGE RECOVERY
BTEX AROMATIC COMPOUNDS BY 8¢z@

HEVG3920811
S5VG3%20811A
SS5VG3%20811B
4231-05 5G
4231-07 5G
-4231-68 5G
HEVG39520812
4231-01 5G
4231-02 5G
4231-06 5G
4231-1@ 56

COLUMN ID: VGC3-VOCOL




TPH/GASOLINE DATA PACKAGE




ES-ENGINEERING SCIENCE, INC. 622 Bancroft Way
Berkeley,CA 94710

ORGANIC ANALYTICAL REPORT

Work Order NO.: 4231

Matrix: Soil
Parameter: TPH

Unit: mg/Kg

Analytical
Method: 418.1 Date Extracted: 08/12/92
QC Batch NO.: S92QCB@19TPH Date Analyzed: 08/21/92

Sample ID: Client ID: Result Reporting Percent
Limit ‘Moisture
4231-01 N2-V4.3’-4.8" 31 5 15.7
4231-02 N2-V9.0°'~-9.5". .- ND 5 26.1
4231-05 N1lA4’'-4.5° 49 5 18.2
4231-06 N2C10Q’ ND 5 20.7
4231-07 NBKG4.5°'-5.0@° 20 5 12.9
4231-08 NBKG10 ND 4 10.6
4231-10 N1A8’-9’ 36 5 14.0
MSTPH920812 METHOD BLANK ND 4 NA

NA_ Not Analyzed
ND_ Not Detected

ANALYST: } GROUP LEADER




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley. CA 94710

ORGANIC QUALITY CONTROL RESULTS SUMMARY
" Blank Spike/Spike Duplicate

Work Order NO.: 4231

QC Sample NO.: SSTPH920812A & B Analytical Method: 418.1
Blank I.D.: MSTPH920812 Matrix: Soil
QC Batch NO.: S92QCB@1STPH Unit: mg/Kg

Parameter Date

Analyzed BR SA BS PR BSD PR RPD
TPH 08/21/92 %} 165 158 96 162 98 3
BS-Blank Spike . RPD=( (BS-BSD)/((BS+BSD)/2))*100

BSD-Blank Spike Duplicate

SA-Spike Added

BR_Blank Result PR=((BS OR BSD -BR)/SA)*100
NA-Not Applicable

NC-Not Calculated

ND-Not Detected

ANALYST: } QUALITY CONTROL:
__.L’_ééf:_‘__g’ﬂ__-____ _-____.};%./ ________
a




INITIAL CALIERATION SHEEZT
HORIEAR OIL CONTENT ANALYZER

METHOD Wg- |
INSTRUMENT SERIES : EXT-5— 92082/ . )
STANDARDS PREP REF : LAN-288-2§0) 02, 03, 04, o5
L.0. NO.(s) ¢ __ 08-2/:92

*t

RUN DARTE : _08-2/-92

CALIBRATION DARTHA
STD CONCEINTRATIONS IN ma/L

- G S G W am wh

COMMAENT

oL = 84 st0z = 423570 5= 2] sTD &= [0 STO 5 =S
] | REAUINGS (ma/L) [ RUG RUNG ]
UN-NO. | SaMFLE TD | RE® 1 | REF 27 | REF 35 | REF & | REF 2+5-4 |
| | | - ] : A4 o L |
\ FRepN - - - | - | .
, | | l i b | l
l So20.86f 1L i bo. 1 R2 1. 22 ; F2 |
| | | | | | I
.3 L SEA- 2 1 by ) 36 1 36 | | 34 |
' I I ] { . | i
I by SEA- 3 | 20 1 16 1 1L | ! I & |
l : i | | | l | |
‘5 \S&l- 4 1 9 70 7] | F
| P J | | | |
618 - S 1 3 | 2 | 2 | | 2 |
I I | } ) b | |
. ! | | |- ] ] i
- | | . 1 | | |
| | 1 | l | | |
o
: CALIBERATION CURVE CONC. FOUND = M(RUG. RONG) = &
' ' WHERE m = SLOPE OF CURVE = / /3§ e
b = Y INTERCEIPT OF CURUE = 2.022
N L . N . /‘
CORRELATION CBEFFICIENT OF LINEAR RECRESSION r = 0-994 3}
IS r WITHIN LIMITS (r > .999) Yes -
l IF r = .999% REFEAT CALIBRATION WITH FRESH STDS




COMMENTS

, ' FRGE _[ of _J»
CONTINUING CALIBRATION SHEET
' HORIEBA OIL CONTENT ANALYZIER
LETHOO 4K,/ W0 HO. (=) :
‘.ismumsm' SERIES EXT-5- GLe f 2y RUN DATE 09/"’/ /‘7~—
'ﬂNonRos PREP REF LMU-2%5% = Sec 1~T Cxl.
Yerificadion gicf LN -2C< - b-0)
. ; O | READINGS (mq/L) | AUG RONG | %1 |
".lw NO.| SAMPLE TID |DILUTI REP 1| REP 2| REF 5| REP 4] REF 2+3+4INTFF |
s T —og [ |_e-11_—of | -o] | L — 71 '
R TV | 19 1+ Il 1 /e [ T6 /b I 947 (1 n':a/,_
1 | MsTPHY20218 | | @-oll _—pf | —of | ! - { ! [ -
- 10} SSTPHI208/24 | | 28 1 32 | 33 | 33 | 33 | l
/. | SSTPH 920512 B L 3y | 34 | I l 39 | |
l R 408 -0/ ! | 467 | . | | — | |
/3 | v L MG 1 7646 1 123 | | | —— ! [
141 4 | /429 | s5 | 47 | 46 | 4c | Y | |
/ | %@08-02 | | 229 | 25¢ | | |  ~ | |
i 6| 2 L/ L 33 | Z2 |z | J7 | (7 l L
/7 ! b208-03 | | /6o | /& | & [ - | |
' /<] v 7229 |38 | /¢ i /3 | /3 [ .13 l I
d ] dch | I =2l | —-o] | [ [y ) L P
20 ooy 1 A Y 34 1 (2e.19"
2/ | 4273~/ f I 2 I =-0 -0 | | o | !
2 G23/-0f | | 2 4 | 4 | | Ly | |
2! e —02. | | O | -0/ | ~ol | | - i |
2¢ -05" | | 6 | Z | 7 [ | 7 i 1
q : ~06 | Ll 9 W o/ | —o) | =7 1 {
20U ~07Z | I / L2 1 2 | o | il
afe] l -09 | | =o! 1| -0/ | -of | | A I 1
l’ 2% b /o S I T N v L 1 L
IMSTPHY 26818 | L _—02 | 022 | 52 | S | L
SO0l SSTPHI202/84 | 3¢ t =¢ |36 | L3¢~ | |
/4 ! e’ | | _—o) | =02 | ~02 | N — [ ) ;
J 22 | eLV s | .12 | /6 | /6 | 16| (4 L 946 1(10-"7"’/‘-_
3 | SSTPHG208/8 B | |35 | 35 | 286 | 3¢ | 34 [ L
3¢ G212-0] | 1 s Q 1 _-~gr | =07 | ~/ i |
q I G2/)2- 02 | ! & S S S ! < | ]
’ 36 -03 | | Q | _© L 2 l ! o { !
2 | 4227 ~0] | [ =22 | -o2 | l l ~) | l
3% -02 | | ~ol | -0/ | [ l -/ l il
él ! G235-01 | Il —ol | ~02 | -0z | I -2 { |
1. FOR CONTINUING CALIBRATION CHECK:? ONLY % OIFF = R1-R2 .100
R1
'J!_'RE R1 IS THE CONCENTRATIOM OF STD- 3 FROM THE INITIAL CALIBRATION
W RE R2. IS THE CONCENTRATION 0OF STD 5 FROM THE CALIEBRATIAON CHECK
. DIFF IS »15.0 RECALIGBRATE ANALYZER BEFORE RUNNIMG ANY MORE SAMFILES
Z. RUN CONTINUING CALIBRATION AFTER EVERY 10 SAMFLES
. '//)'Sé/w/d\_




COMTIHUTHG CALIBRATION 3HEET
HORIBR OTL CONTENT AMNALYZER

(ETHOD = _9/81 WO MO. (=]

THSTRUMEMT SERIES : EXT-5-_ Glof ){ RUN DATE

TANDARDS FREF REF : V(nf'siﬂ’SZ&J-76‘°l

P

L X

[

eﬁ/zf /7&

waﬁ’

[ | ! READINGS (nig/ L) | AUG rmn: P
lm\u MO | SEMPLE TD IGTLUTI REF 11 REF 21 REF 3| REF 41 REF 2+5- gumrr |
Lo | &2385-02 | | =02 | =02 | | l 2 j |
- 4| -03 | I —2 & -2 | i | -2 | i
II; | -04 ! i o | 0O I ! [ (@) ! I
43| Cc8 | P —2 | =2 | 1 ! -2 7 -
| cev [ [ 12 ' 16 | (& | l (6 |96 i(20.19 “‘/9
i 4Si Gazc-o& | | <o & | & | l G ! I
‘ | -06 | | 465 | l ] ! - { I
G2 =66 | /+29 | l4e | 63 | 63 | 63 | £3 | i
4 | ©9239-03 | L2 A i t [ | [ | i
I 4g| 04 | I S0 | g2 | 62 | | 62 i |
49 1 o5 | |1 L=l 4 =) { -1 L 1
i (@] 06 | | Qoo | | ! i — ! |
t | —oC 1 /+29 | 46 | 3F 1 37 | l 37 l !
i S22 -07 i - o | & | | o) | i
L G243-01 | i ot | ol | o] [ [ / L i
f S¢i CCAR u [ =2 I -2 | | | -2 7 & .
i I cev | R AT [ A [ 9¢ f(l"””/“}
; S61  Gr43-0lms | i 30 !\ 346 | 34 | | 34 i |
i | -0l MSH | | 3¢ | 3¢ | 34 | | 3¢ | |
! Ry 02 i | o3 l o) | o L | o l |
<9 | -03 | L% 1 ¢4 L4 | | 4 | l
i &n | -0k [ [ S S 1 s { S | |
j IMWTPHE208]9 | | o [ =2 | -2 | | -2 l ]
L E2L | SWTPHFG208194 | | 30 | 3/ L3 1 | 3/ l L
; \SW7PHF208(% B | | 3/ | .34 [ .3/ ! | 32/ | |
} 84l  42/2-04 | | 3 | =ol. | —of [ { ol | |
[ %235-07 | | -2 | =2 | -2 | | —2 L |
| 94 ccA | L -2 | —2 | | | -2 T 4 g,
' ___cev l /2 1 e sz | T g0 (res ™l
} 8l G238-0t | L =2 | =2 | -2 | | -2 L {
£9 [ G243-0¢ | L -2 | =2 | 1 | ~2 ‘ !
: Zol  &%249-02 | L =2 1 =~2 | [ -2 | |
i j ces x | -2 i -2 | | —-2 7 i
F2 Cecv T2 A A A 3 (o l‘i”‘ifu
L. FOR COMTIMUING CALIERATION CHECK?2 OMLY % OIFF = R1I-F2 100
=B

AERE Rl IS THE COMCENTRATION OF S5TD  FROM THE IMITIAL

&

2. RUN CONTINUING CALIBRATION AFTER EVERY 10 SAMFLES

COMMENTS

CALIBRATIGH

AERE R2 IS THE COMCENTRATION 0OF 5T0 3 FROM THE CALIERATION CHECK
4 DIFF IS5 *1%.0 RECALIBRATE ANALYZ CER BEFORE RUMNIMG &MY MORE

SAMFPLES

N 5/;4(/’1-




L

- - : !

QC Review _ A 3/"/’5 <

PAGE __ of ___
DATA SUMMARY SHEET
HORIBA DIL CONTENT ANALYZER
METHOD : _ 11§ 1/ MO ND. (s) :
INSTRUMENT SERIES = EXT-5-_Jlo§ 2y RUN DATE = oA/z//’“
STANDARDS PREP REF : See (s /.xluf
Q C BATCH # =
ANALYST : A /Oé
| | |  CONC |EXTRACT | | SAMPLE | |  FINAL |
| | | FOUND JUOLUME . |DILUT | AMOUNT | % | coma %
| SAMPLE 1D | AVUG RONGI fmg/L) | {mls) |FACTOR| (miAgmPt sor1p | (7S /43,
| MSTAHS 82y — 1 | _o.%9 | joo.0] |l _2C.5 | whk | 3.5 |
L SS7PHavs2,4 | 33 L 29.99 | | | L L /57.96 |
l | S(7PHS G181 3Y | yo.pr | ! I L " | /6250
| Yrey—y 1, 4 | T4 25 | [ 3= | | 79.¢ | £ lyo. |
1 i 17 Ll 2/7.3> | ] | 22 | L 9¢.§ | 1°¥5§. |
Fl 3 1 3 L /(27 | ] L 3> | L 9 .Y | 3 rsG, |
TN o L 2.2 1 | | | | Mo | ¥, o9 |
%31 -01 | ol | 6.5 | joo.s | | 25> | 4.3 | 2/.7 i
- Y | _0.£9 | | ! | 73.9 | 4.7 |
L -5 | 3 | 9497 | | ! | £1.§ | 5% !
| -0k | ~J l_0-59 | | ] | 793 | & .v9 1
| —7 | Py |25 | | 1 | §2. 1 | /4.7 |
ll oy 1 o9 | ! 1 L 99y | 397 |
| A I £ | 7.70 | ! ] | | §b.o | 358 ]
i | L | | | | | |
li [} 1 l I i I | !
| l | ] 1 | 1 | ]
1 | | 1 | | i | |
- | | | ‘1 ] I ] ] 1
' | 1 1 | i 1 | | !
] | i I | ! | | 1
] | | | | 1 | | I
' i | 1 | | | | | ]
1 | I | | l | | |
1 i | | | i ! 1 1
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INORGANICS DATA PACKAGE



ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way

Berkeley, CA 94710
INORGANICS ANALYTICAL REPORT

Client: ES-Denver Work Order: 4231
Project: Newark AFB _ Matrix: Solid
Client’s ID: N2-v N2~V N2-V

~4.,3'-4.8" -9.0'-9.5"' -3'-4’

Sample Date: ©7/31/92 ©7/31/92 ©7/31/92
% Moisture:

Lab ID: 4231.01 4231.02 4231.03 :
Normal
Parameter  ---————e—-a Results-==--—-eee—eo Method Report Units Date
Limit Analyzed
Alkalinity NR NR 420. SM 403(M) 50 mg/Kg CaCO3 08/12/92
Moisture 15.7 26.1 15.0 ASTM D2216 .1 % by wt 28/14/92
PH NR NR 7.8 EPA 9045 NA pH Units 08/13/92

Note: Samples for alkalinity analysis were extracted using 1¢mL water for each 1g sample.

These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

NA- Not Applicable
ND- Not Detected

NR- Analysis Not Requested MM
ANALYST: 1007. Jln GROUP LEADER: ﬁ




ES~-ENGINEERING-SCIENCE, INC. 602 Bancroft Way

Berkeley, CA 94710
INORGANICS ANALYTICAL REPORT

Client: ES-Denver Work Order: 4231
Project: Newark AFB Matrix: Solid
Client’s ID: N2-V Ni-A N2-C

~-8'~9’ -4’'-4.5" -19°

Sample Date: 07/31/92 07/30/92 08/01/92

% Moisture:
Lab ID: 4231.04 4231.05 4231.06
Normal
Parameter  -—---—-—ee-—a Resultg--=—==———--= Method Report Units Date
Limit Analyzed
Alkalinity 490. 410. NR SM 403(M) 50 mg/Kg CaCO3 @8/12/92
Moisture 16.8 18.2 20.7 ASTM D2216 .1 % by wt 08/14/92
PH 7.7 7.7 NR EPA 9945 NA pPH Units @8/13/92

Note: Samples for alkalinity analysis were extracted using lomL water for each 1g sample.
These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

NA- Not Applicable
ND- Not Detected

l NR- Analysis Not Requested , M&
: &% M GROUP LEADER: uikl{)




ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way

Berkeley, CA 94710
INORGANICS ANALYTICAL REPORT

Client: ES-Denver Work Order: 4231
Project: Newark AFB Matrix: Solid
Client’s ID: N-BKG N-BKG N-BKG

-4.5'-5.0’ -1 -8.5’-9°

Sample Date: ©7/28/92 @7/28/92 ©7/28/92

% Moisture:
Lab ID: 4231.07 4231.08 4231.09
Normal
Parameter = -—-——=-——mu- Results-~-----—eeu- Method Report Units Date
Limit Analyzed
Alkalinity 36. NR 120. SM 403(M) 50 mg/Kg CaCO3 08/12/92
Moisture 12.9 10.6 14.7 ASTM D2216 .1 % by wt 08/14/92
PH 6.4 NR 7.4 EPA 9045 NA PH Units 08/13/92

Note: Samples for alkalinity analysis were extracted using 1@mlL water for each 1g sample.
These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

NA- Not Applicable
ND- Not Detected

' NR- Analysis Not Requésted M
ANALYST: IQﬂ L bty GROUP LEADER: \,Ay




ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way

_ Berkeley, CA 94710
INORGANICS ANALYTICAI, REPORT

Client: ES-Denver Work Order: 4231
Project: Newark AFB Matrix: Solid
Client’'s ID: N1-A
-8'-9’
Sample Date: Q7/30/92
% Moisture:
Lab ID: 4231.10
Normal
Parameter @ -——-—-—meeu- Results---==ce—eeeea Method Report Units Date
Limit Analyzed
Alkalinity 330. SM 403(M) 50 mg/Kg CaCO3 08/12/92
Moisture 14.0 ASTM D2216 .1 % by wt 08/14/92
pH 7.8 EPA 9045 NA PH Units 08/13/92

Note: Samples for alkalinity analysis were extracted using 10mL water for each 1g sample.

These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

l v

NA- Not Applicable
ND- Not Detected

NR- Analysis Not Requested MS»UM
ANALYST: 0&»\ it GROUP LEADER: Qj




ES-ENGINEERING-SCIENCE, INC. 6@Q Bancroft Way

Berkeley, CA 94710
INORGANICS ANALYTICAL REPORT

Client: ES-Denver Work Order: 4231
Project: Newark AFB Matrix: Solid
Client’s ID: Prep
Blank
Sample Date:
% Moisture:
Lab ID: Prep Blank
Normal
Parameter @ -—-—-ccemeu- Results-—---~—ce-- Method Report Units Date
Limit Analyzed
Alkalinity ND SM 403(M) 50 mg/Kg CaCO3 08/12/92
Moisture NA ASTM D2216 .1 % by wt @8/14/92
pPH NA EPA 9045 NA pPH Units @8/13/92

Note: Samples for alkalinity analysis were extracted using 10mL water for each 1g sample.
These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

NA- Not Applicable

ND- Not Detected M

ANALYST: W GROUP LEADER: ! W
1 S/
|




BS-ENGIRBERING-SCIERCE, INC. 660 Bancroft Way

Berkeley, CA 94710
IRORGANIC QC SUMMARY - NS and NSD

-l .

Work Order: 4231 t Noisture: N
I Alkalinity Moisture ph Matrix: Solid

Lab ID Spk/Dup: Blank Spk  4235.01  4231.03

0C Batch: 452,17 451. 44 453.22 Units: wmg/Kg CaC03 (Alk)
l t by wt. (Mois)

pE Units (pH)
I Date = w-;ece---- Resultg---------- RPD RPD -Conc Added- Percent
Analyzed Unspiked 0c Recovered

l Parameter N§/Dup Sample MS/Sample MSD/Dup Linit LK KsD NS NSD

Alkalipity 98/12/92 0.00 23100.00 23100.00 @ 20 23659.00 23650.00 98 98
l Noisture 98/14/92 11.92 11.46 [ 20

pl 88/13/92 1.78 1.7 ) 20
- ' or N = Qutside QC Limit: 0C Limits for % Rec: 75 - 125
Immb Mme ![L;[ﬂ, REVIEWER: Q%/ Date X/Z( [?z

File:N1QCHSWM ﬂ
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CASE NARRATIVE
WORK ORDER NO. 4231
SOILS - EPA 6010 IRON
The concentration of iron in sample E1V65 was greater than
four times the spike added to the MS and MSD samples. The LCS
and duplicate LCS results for iron were checked, and the
laboratory was found to be in control. All iron results are
therefore reported unqualified.
Client ID's were abridged by the laboratory to facilitate
computer entry of analytical data. The following should be used
as a reference:
CLIENT ID ABRIDGED ID
N2-V-3'-4" N2V34
N2-V-8'-9'! , N2V89
N1-A-4'-4.5" N1A445
N-BKG-4.5'-5.0" NBKG4
N-BKG-8.5'-9" NBKG859
N1-A-8'-9' N1A89
IN4231CN
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j Engineering Science - Berkeley Laboratory
| Inorganics Report

| l INORGANIC ANALYSES DATA SHEET
| -
| N2V34
b Code: ESBL_ __ Case No.: 4208S SAS No.: SDG No.: E1Vée5_
Ftrix (soil/water): SOIL_ Lab Sample ID: 4231.03
evel (low/med): LOW__ Date Received: ©8/11/92

lSolids: _85.0

Concentration Units (ug/L or mg/kg as received): MG/KG

|CAS No.

!
| 7439-89-6

I I
Concentration|C| @ |
|

Il
18000 | _|

Analyte

Iron

EREERR RN

. — — ——" — ——— — — — ——— —— —— — —— — — — SOm—

RERERRNED

I I
I !
I I
I I
I I
I I
I I
I I
I I
I I
I I
I l
I I
I I
I I
I l
I I
I I
I I
I I
I I
I I
I I
! I
I I
I I
I I
I I

— T — — — — — — — — ——— — — — —— — ——— —— St e i st Sty

ments:

|

|

|

Lab Name: E_S__BERKELEY_LABORATORY_ Contract: AFCEE |
|
|

FORM I - IN

3/90

CLIENT SAMPLE ID




Engineering Science - Berkeley Laboratory
Inorganics Report

CLIENT SAMPLE ID
l INORGANIC ANALYSES DATA SHEET
I I
| N2V89 I
tb Name: E_S__BERKELEY_LABORATORY_ Contract: AFCEE | |
b Code: ESBL___ Case No.: 4208S SAS No.: SDG No.: E1VéeS5_
trix (soil/water): SOIL_ Lab Sample ID: 4231.04
Level (low/med): LOW___ Date Received: ©8/11/92

l Solids:

mments:

_83.2

Concentration Units (ug/L or mg/kg as received): MG/KG

| ||
|CAS No. Concentration|C| Q

I I_I
|7439-89-6 14200 _|

Analyte

Iron

=

T e — — — et S —— — ——— — —— i S——— — — — — et S, T—— ey S e SO

I
I
I
I
I I
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I l—
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| I
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I I_
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I I
! | -
I I—
l -

e B, et G — — —— — S ——— — i W— —— ———— — ——- Sm—a— W w— —
— e — ST— — — — ——— — —— — Sh— — —— — — f——, _—, WA ——
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Engineering Science - Berkeley Laboratory
Inorganics Report
CLIENT SAMPLE ID

INORGANIC ANALYSES DATA SHEET
. : N1A445 :
Lab Name: E_S__ BERKELEY_LABORATORY_ Contract: AFCEE | |
b Code: ESBL_ Case No.: 4208S SAS No.: SDG No.: E1vVée5_
trix (soil/water): SOIL_ Lab Sample ID: 4231.@05_
Evel (low/med): LOW___ Date Received: 08/11/92

lSolids: _81.8
Concentration Units (ug/L or mg/kg as received): MG/KG

|
|CAS No.

Concentration|C

7439-89-6 16400 _

— — . S——— A— ——— ——— —— ot EW— Str— Si— —— — — — ——

e — — — — — i — v— V— ——— — —— —— — — — —— —— — —— —

mments:

FORM I - IN
3/90




Engineering Science - Berkeley Laboratory
Inorganics Report

CLIENT SAMPLE ID
INORGANIC ANALYSES DATA SHEET

| |
' | NBKG4 |
Lab Name: E_S_ BERKELEY_LABORATORY _ Contract: AFCEE | |

b Code: ESBL__ Case No.: 4208S SAS No.: SDG No.: E1V65_

trix (soil/water): SOIL_ Lab Sample ID: 4231.07__
Evel (low/med): LOW___ Date Received: @8/11/92
I Solids: _87.1

Concentration Units (ug/L or mg/kg as received): MG/KG

|CAS No. Concentration|C| 0@

I_I
13000 _|

7439-89-6

|
l
I
|
|
l
l
I
I
l
I
l
l
!
I
|
I
!
l
I
l
l
l
l
l
I
I
!
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GC VOLATILES DATA PACKAGE




BTEX CASE NARRATIVE
WORK ORDER NO. 4231
BTEX-EPA METHOD 8020

These seven soil samples were analyzed for benzene, toluene,
ethylbenzene, and xylenes (BTEX) by EPA Methods 8020. ESBL
selected compounds and spiking amounts were used for the
surrogates and matrix spike/spike duplicates. ESBL QC acceptance
criteria were used for the surrogates. ESBL QC acceptance
criteria were used for the matrix spike/spike duplicates.

Client ID's were abridged by the laboratory to facilitate
computer entry of analytical data. The following should be used
as a reference:

CLIENT ID ABRIDGED ID
N2-V-4.3'-4.8" N2V4.3'-4.8"
N2-V-9.0'-9.5" N2V9.0'-9.5!
Ni-A-4'-4.5" N1A4'-4.5"
N2-C-10' N2C10'
N-BKG-4.5'-5.0 NBKG4
N-BKG-10 NBKG10
N1-A-8'-9! : N1A8'-9'

All samples were analyzed within EPA Data Validation Technical
Holding Times.

Two blanks were analyzed with these samples and met method
acceptance criteria for surrogates and contamination.

The continuing calibration checks used for quantifying these
samples met method acceptance criteria.

All surrogate recoveries were within ESBL acceptance criteria.

92-BT4231CN - BTCN-FRM




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.:4231 % Moisture:14
Client ID:N2V4.3'-4.8" Matrix:SOIL
Laboratory ID:4231-01 Level:LOW
Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08-12-92

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 1.9
Ethyl Benzene ND - v 2.0
Toluene ND 2.0
Xylenes (total) ND 2.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST. L& GROUP LEADER: /é//t/




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.:4231 % Moisture:26
Client ID:N2V9.0’'-9.5’ Matrix:SOIL
Laboratory ID:4231-02 Level:LOW
Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08-12-92

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 1.0
Ethyl Benzene ND o 2.0
Toluene ND 2.0
Xylenes (total) ND 2.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: (A~ GROUP LEADER:




ES-ENGINEEKING SCIENCE, I1INC. ol bancrort vav
Berkeley,CA S371i¢e
GC ANALYTICAL REPORT
Arialytical Method
BTEX Aromatic Compounds By 8820

Work Order NO.:4231 % Moisture:18
Client ID:N1A4’-4.5" liatrix:SOIL
Laboratory ID:4231-05 ' Level:LOW

Unit:ug/KG

Dilution Factor: 1 Date Analyzed:08-11-92
Date Confirmed:NA

Compound Result Reporting
Limit
Benzene ND 1.0
Ethyl Benzene ND . 2.0
Toluene ND 2.0
Xylenes (total) ND 2.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: [ @&_ GROUP LEADER:




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
‘Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.:4231 % Moisture:21
Client ID:N2C10’ Matrix:SOIL
Laboratory ID:4231-06 Level:LOW
Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08-12-92

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND ‘ | 1.0
Ethyl Benzene ND . 2.0
Toluene ND 2.0
Xylenes (total) ND 2.0

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: /& GROUP LEADER:




ES-ENGINEELRING SCIENCLH, INC. cwiv Dalcrol B
Berkeley,CA 9471¢
GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.:4231 % Moisture:13
Client ID:NBKG4 Matrix:SOIL
Laboratory ID:4231-07 Level:LOW
Unit:ug/KG
Diluticon Factor: 1 Date Analyzed:08-11-92

Date Confirmed:NA

Compound Result Reporting
Limit
Benzene ND _ 1.0
Ethvl Benzene ND _ 2.0
Toluene ND 2.0
Xvlenes (total) ND 2.0

ND-Not Detected
NA-Not Applicable

D-Dilution Factor '
ANALYST: Lg_. GROUP LEADER:

¢ ! -
. ) ,




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
BTEX Aromatic Compounds By 8020

Work Order NO.:4231 ‘ % Moisture:11
Client ID:NBKG1@ Matrix:SOIL
Laboratory ID:4231-08 Level:LOW
Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08-11-92

Date Confirmed:NA

Compound Result Reporting
Limit

Benzene ND 1.0
Ethyl Benzene ND a 2.0
Toluene ND | 2.0
Xylenes (total) ND 2.0

ND-Not Detected
NA-Not Applicable
D-Dilution PFactor

ANALYST: [ A GROUP LEADER: W




U.S. EPA - CLP

EPA SAMPLE NO.

ICP SERIAL DILUTION
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' U.S. EPA - CLP

13
PREPARATION LOG

sab Name: E_S__ BERKELEY_LABORATORY_ Contract: AFCEE______
lb Code: ESBL___ Case No.:_4208S_ SAS No.: _ SDG No.:E1Vée5_
‘thod: P_
| EPA | I | |
| Sample |Preparation| Weight | Volume |
' | No. | Date | (gram) | (mL) |
I I | | |
|@1MPA7___|_@8/17/92__|__1.00__ |___100__|
‘ |@1MPB7___ | _@8/17/92___ | _ 1 05 | ___1ee__|
l |01SB17___|_@8/17/92__|__ __|__100__|
|e1vWia___ | _e8/17/92__|___ 1 _|__1e0__|
|E1VE5 |_@8/17/92__|__1.05__|___ 100 |
. |E1V65_S1_|_@8/17/92_ |__1.00__|___100 |
|E1V65_S2_|_@8/17/92_ |__1.05__|___ 100 __|
|B1V7 |_@e8/17/92___|__1. | 1e0__|
l |BE1V7S |_e8s17/92___|__1. 1 _10e__|
|LCSS |_@8/17/92__|__1.e0__|___ 100 __|
|LCSSD |_@8/17/92__|__1.00__|___100__|
: IN1A445__ | _08/17/92_ |__1.01__|___10@__ |
l IN1AB9___ | _@8/17/92__|_1.05__|___ 1eo__|
|N2V34 |_e8/s17/92__|__ 1. _l___1ee___|
|N2V89 |_@e8/717/92___|__1. _l__100__|
l | NBKG4 |_@8/17/92__|__1.05__|___ 100 |
| NBKG859__ | _@8/17/92___|_1. |l 1ee__|
| PREPBLANK|_0©8/17/92___|__1. 1 1ee__ |
' l l | [ |
| | | | |
| | | | |
‘ I | | | |
I | | | | I
[ | | | |
. | | | ! |
l l | l | 1
| | | | |
| | | | |
' | | | | |
I | | | |
I I | f |
' FORM XIII - IN ILMO2.1
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ANALYSIS RUN LOG

AFCEE

Contract:
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TOTAL KJELDAHL NITROGEN
TOTAL PHOSPHATE
SOIL CLASSIFICATION
DATA PACKAGE




g

SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

roject Sampled: 7/28-31/9

g . : :

00 Bancroft Way Sample Descript:  Soil Received: Aug 14, 199
erkeley, CA 94710 Analysis for: Total Phosphorous Analyzed: Sep 11, 199
ttention: Tom Pauison First Sample #:  208-3076 Reported:  Sep 15, 199

Sample
Number

208-3076

208-3077

208-3078

208-3079

208-3080

208-3081

Analytes reported as N.D. were not present above the stated limit of detection.

Tod Granicher
Project Manager

LABORATORY ANALYSIS FOR: Total Phosphorous

Sample Sample

Description Detection Limit Result

mg/kg mg/kg
N2-v-3-4' 10 540
N2-V-8-¢' 10 540
N1-A-4'4.5' 10 570
N-BKG-4.5-5.0' 10 480
N-BKG-8.5-9' 10 470
N1-A-8-9' 10 460
Method Blank 10 N.D.

THIS REPORT HAS BEEN
APPROVED AND REVIEWED BY

SEQUOIA ANALYTICAL Please Note:

e

Analysis results reported on a dry-weight basis.

2083076.ENG <7>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

Client Project ID:  W.O. #4231

LABORATORY ANALYSIS FOR: Total Kjeldahl Nitrogen

Sample Sample Sample

Number Description Detection Limit Result

mg/kg mg/kg
208-3076 N2-v-3-4' 10 450
208-3077 N2-v-8-9' 10 270
208-3078 N1-A-4-4.5' 10 300
208-3079 N-BKG-4.5-5.0' 10 730
208-3080 N-BKG-8.5-9' 10 300
208-3081 N1-A-8-9' 10 400
- Method Blank 0.10 N.D.

Analytes reported as N.D. were not present above the stated limit of detection.

Sample Descript:  Soil Received:

Berkeley, CA 94710 Analysis for: Total Kjeldahl Nitrogen Analyzed:
i First Sample # -3076 Reported:

Aug 14, 1992
Aug 25, 1992
Sep 15, 1992

SEQUOIA ANALYTICAL Please Note:

m/\_

Tod Granicher

Analysis results reported on a dry-weight basis.

l

Project Manager 2083076.ENG <8>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

Client Project ID: W.O. #4231

erkeley, CA 94710
ttention: Tom Paul

QC

QUALITY CONTROL DATA REPORT

ANALYTE Total Kjeldahl Total
Nitrogen Phosphorous
l Method: EPA351.4 EPA365.3
Analyst: G. Kern K. Follett
Reporting Units: mg/L mg/kg
l ‘Date Analyzed:  Aug 25, 1992 Apr 11, 1992
QC Sample #: 208-3154 208-3081
l Sample Conc.: 640 350

Spike Conc.
Added: 4000 100

Conc. Matrix

Spike: 4400 460
Matrix Spike
% Recovery: % 110
' Conc. Matrix
Spike Dup.: 4400 450
' Matrix Spike
Duplicate
' % Recovery: 94 100
Relative
' % Difference: 0.0 2.2
I SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample x 100
Spike Conc. Added
' =A% Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
Tod Granicher (Conc. of M.S. + Conc. of M.S.D.) / 2
l Project Manager 2083076.ENG <9>




600 Bancroft Way

Berkeley, CA 94710
Attention: Tom Paulson

Lab

Number

SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

Sample Descript.: St;il,‘Nz-V-a'-4'
Method of Analysis: ASTM D422-63
208-3076

ampled:
Received:
Analyzed:
Reported:

PARTICLE SIZE DISTRIBUTION BY SIEVE AND HYDROMETER

SIEVE TEST
(A) TOTAL WEIGHT OF SAMPLE: 218.19g
(B) WEIGHT RETAINED IN NO. 10 SIEVE: 43.98g
(C) % PASSING NO. 10 SIEVE: —79.84% |
WEIGHT CUMULATIVE CUMULATIVE
. SIEVE SIZE RETAINED, g % RETAINED % RETAINED % PASSING
SIEVE TEST FOR T%n 0.0 0.0 0.0 700
WEIGHT RETAINED 3/8in 5.08 2.7 27 97.3
- IN NO. 10 SIEVE No.4 1450 5.7 9.4 90.6
No.10 23.31 10.7 20.0 80.0
l IDEAL PAN = 0.0 PAN 0.0
IDEAL TOTAL = (B) TOTAL 43.08
l HYDROMETER TEST
ELAPSED TIME TEMP. HYDROMETER CORRECTED PARTICLE % SUSPENDED
' m °C READING (H) READING (R) (L) DIAM. (S) P)
2 22 39 35 70.6 0.031 42
5 2 35 31 1.2 0.020 39
10 22 31 37 11.9 0.015 34
' 15 22 29 25 120 0.012 31
75 5% 37 23 125 0.0094 29
20 — 2 25 21 2.9 0.0076 | 26
l 60 2 23 19 132 0.0062 24
90 22 22 18 13.3 0.0051 23
120 2 21 17 135 0.0045 21
' 1420 20 12 8 15.0 0.0014 10
WEIGHT OF SOIL USED IN HYDROMETER TEST (D): 650 |FORMULAS:
HYGROSCOPIC MOISTURE CORRECTION FACTOR (G): 09875 | R=H-E-F
SPECIFIC GRAVITY (ASSUMED): 2.65 S=K[SQRT(L/T)]
DISPERSING AGENT CORRECTION FACTOR (E): 3 P=(R/W)100
MENISCUS CORRECTION FACTOR (F): 1 W= (J-100)/C
0.01332 J=D-G

' TEMP./SPEC. GRAVITY DEPENDANT CONSTANT (K):

I SEQUOIA ANALYTICAL

' Tod Granicher

Project Manager 2083076.ENG <1>




1 Engineering Science - Berkeley Laboratory
Inorganics Report
CLIENT SAMPLE ID

INORGANIC ANALYSES DATA SHEET
l ’ NBKG859 :
Lab Name: E_S__ _BERKELEY_LABORATORY_ Contract: AFCEE | |
b Code: ESBL___ Case No.: 4208S SAS No.: SDG No.: E1Vée5_
trix (soil/water): SOIL_ Lab Sample ID: 4231.09__
Level (low/med): LOW___ Date Received: ©8/11/92

ISolids: _85.3
_ Concentration Units (ug/L or mg/kg as received): MG/KG
1 l .

|CAS No. Concentration|C

Q

7439-89-6 15700
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Engineering Science - Berkeley Laboratory
Inorganics Report
CLIENT SAMPLE ID

INORGANIC ANALYSES DATA SHEET
I |
Lab Name: E_S__BERKELEY_LABORATORY_ Contract: AFCEE | |
b Code: ESBL___ Case No.: 4208S SAS No.: | SDG No.: E1Vé65_
!atrix (soil/water): SOIL_ Lab Sample ID: 4231.10__
evel (low/med): LOW Date Received: 08/11/92

lSolids: _86.0
Concentration Units (ug/L or mg/kg as received): MG/KG

I | I
|CAS No. | Analyte |Concentration|C| Q

HERRERAR .

——— A —— —— N— — — — — —— —— —— —— ——— o Pom—
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sab Name:

Engineering Science - Berkeley Laboratory
Inorganics Report

CLIENT SAMPLE ID

INORGANIC ANALYSES DATA SHEET

l

| PREP BLANK

E_S_ BERKELEY_LABORATORY_  Contract: AFCEE |

'b Code: ESBL_ _ Case No.: 4208s SAS No.: SDG No.:

'Solids:

Al

ments:

!trix (soil/water): SOIL_

ievel (low/med): LOW

100.0

Concentration Units (ug/L or mg/kg as received): MG/KG

I
|CAS No.

l
|7439-89-6

0

Concentration

O

=k

4.5

I

N A .

|

I

— e s . —— ——— — — —— e T i " —— S e S, e, My s S e e it S S Sl
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E1V65_

Lab Sample ID: PREP BLANK

Date Received: ©8/17/92

FORM I - IN

3/90




‘ I Engineering Science ~ Berkeley Laboratory
: Inorganics Report
CLIENT SAMPLE ID

l SPIKE SAMPLE RECOVERY
| |
| E1V65 S1 |
@b Name: E_S__BERKELEY_LABORATORY_ Contract: AFCEE | |
Db Code: ESBL___ Case No.: 4208S SAS No.: SDG No.: E1V65_
trix (soil/water): SOIL___ Level (low/med): LOW__
; Solids for Sample: _79.0
l Concentration Units (ug/L or mg/kg dry weight):MG/KG
‘ | | | I I |
l |Control] l | | B
| Limit | Spiked Sample | Sample ] Spike | I
Analyte | %R | Result (SSR) C| Result (SR) C| Added (SA)] %R o] M|
' | | | I | [
lron | | 1899@.9741_|_|____14775.1296|_|___ 12@.55]_3497.2|_|P_|
| | | _| I | |
_ | | || |l | |-
i ! | 1] 1| ! 121
l | [l | | I [
| I | | | [ Y
l | | || || | 1|
= | I 1 | _I I I
| ! | | || | [
| [ [_1 [l | [ -
I | ! I_l I_| l |Z1—|
| | |1 | _I | [
o | | 1 I _1 | [
| | | 1| 1| | 1|
| | || | | [
| I I | | N
ll | I 1 |1 I [
| | | I [l | [
| l | I _| [ O
- | | I _I il | .
l | | 1| I_| | 1|
I | I_I || | [
» l | || | _| | [
L | | 1l || | 1|
I l I_I I _| I [
ments:
FORM V (Part 1) - IN 3/9@




Engineering Science - Berkeley Laboratory
Inorganics Report
CLIENT SAMPLE ID

SPIKE SAMPLE RECOVERY

| E1V65 S2 |
b Name: E_S__BERKELEY_ LABORATORY Contract: AFCEE | [
b Code: ESBL___ Case No.: 4208S SAS No.: SDG No.: E1Vée5_
Itrlx (soil/water): SOIL___ Level (low/med): LOW__
5 Solids for Sample: _79.0
' Concentration Units (ug/L or mg/kg dry weight):MG/KG
| | | | s I T |
' |control| | | | ||
- | Limit | Spiked Sample | Sample | Spike | [
' Analyte | %R | Result (SSR) C| Result (SR) C]| Added (SA)| %R 19| M|
" | | | | | [
lron | | 17178.8038_] _|___ 14775.1296| _| ___126.58|_1898, 9| _|P_|
» | | || [l | [
; | | | | I | [ —
| | | 1] 7] | -
I l || I _| | [
, | | | 1 | | ||
' | | || |l | I_1 |
| | | 1l | 11
| I | | | [
’ | | | _I | i | | 1|
\ | | I I _l | |
| I | | | _| | 1l
I l |1 | | O
| | | 1| I | 121
| | | [ _| | .
_ | | | | | ||
l | | | [ _| | [
, | | || | I I [
ﬁ | | I [l | ]
1 | | || | _| | ||
| | | | I |
| I | _| 1 [ |
, l | | 1 | [
l l | 1| Il | i1
l I I |1 | 11
'lmments
l FORM V (Part 1) - IN 3/90




Engineering Science - Berkeley Laboratory

Inorganics Report

CLIENT SAMPLE ID

MATRIX SPIKE DUPLICATE

E1Vve5 SD

_ Contract: AFCEE

BERKELEY_LABORATORY

E_S

Name:

E1Vé65

SDG No.:

SAS No.:

42088

Case No.

ESBL

Code:

i

_LOW

Level (low/med):

SOIL_

'trix (soil/water):

17.

% Solids for Duplicate: _

79

Solids for Sample:

.

>

(ug/L or mg/kg dry weight):MG/KG

Concentration Units
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Engineering Science - Berkeley Laboratory

Inorganics Report
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Engineering Science - Berkeley Laboratory

Inorganics Report

BLANK SPIKE SAMPLE

Contract: AFCEE

BERKELEY_LABORATORY

Name: E_S

;

.ab Code:

E1Ve5
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Engineering Science - Berkeley Laboratory

Inorganics Report

BLANK SPIKE SAMPLE

Contract: AFCEE

BERKELEY_LABORATORY

E_S

Name:

E1Veé5

SDG No.

Case No.: 4208S SAS No.:

ESBL

ab Code:
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SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

ampled:

600 Bancroft Way Sample Descript': Sc;il,'NZ-V-8'~9' Received:
Berkeley, CA 94710 Method of Analysis: ASTM D422-63 Analyzed:
Attention: Tom Paulson Lab Number: 208-3077 Reported:

PARTICLE SIZE DISTRIBUTION BY SIEVE AND HYDROMETER

SIEVE TEST
(A) TOTAL WEIGHT OF SAMPLE: 198.669
(B) WEIGHT RETAINED IN NO. 10 SIEVE: 21.23g
(C) % PASSING NO. 10 SIEVE: T 89.31% |
WEIGHT CUMULATIVE CUMULATIVE
' SIEVE SIZE RETAINED, g % RETAINED % RETAINED % PASSING
SIEVE TEST FOR 1%in 0.0 0.0 0.0 700
WEIGHT RETAINED 3/8in 0.0 0.0 0.0 700
IN NO. 10 SIEVE No.2 257 13 13 98.7
NG.10 18.66 9.4 10.7 803
l IDEAL PAN = 0.0 PAN 00
IDEAL TOTAL = (B) TOTAL 21.23
l HYDROMETER TEST
ELAPSED TIME TEMP. HYDROMETER CORRECTED PARTICLE % SUSPENDED
' (M) °C READING (H) READING (R) L) DIAM. (S) P)
2 22 20 36 10.4 0.030 51
5 22 33 30 11.4 0.020 a2
10 2 30 26 12.0 0.015 37
. 15 22 37 723 12.5 0.012 32
25 22 26 20 12.7 0.0095 31
20 — 2% 24 20 13.0 0.0076 28
' 60 22 23 19 13.2 0.0062 27
90 22 21 17 135 0.0052 24
120 22 29 17 135 0.0045 23
l 1440 22 12 8 15.0 0.0014 1
WEIGHT OF SOIL USED IN HYDROMETER TEST (D): 659  JFORMULAS:
_ HYGROSCOPIC MOISTURE CORRECTION FACTOR (G): 0975 | R=H-E-F
SPECIFIC GRAVITY (ASSUMED): 2.65 s =K[SQRT(L/T)]
DISPERSING AGENT CORRECTION FACTOR (E): 3 =(R/W) 100
MENISCUS CORRECTION FACTOR (F): 1 W= ( J-100)/C
. TEMP./SPEC. GRAVITY DEPENDANT CONSTANT (K): 0.01332 J=D-G

l SEQUOIA ANALYTICAL

Y5\

Tod Granicher
Project Manager

2083076.ENG <2>




SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

. j : .0. ampled:  Jul 30, 199
600 Bancroft Way Sample Descript:  Soil, N1-A-4'4.5' Received:
Berkeley, CA 94710 Method of Analysis: ASTM D422-63 Analyzed:
Attention: Tom Paulson Lab Number: 208-3078 Reported: Sep 15, 199
l PARTICLE SIZE DISTRIBUTION BY SIEVE AND HYDROMETER
SIEVE TEST
(A) TOTAL WEIGHT OF SAMPLE: 165.19g
' (B) WEIGHT RETAINED IN NO. 10 SIEVE: 16419 |
(C) % PASSING NO. 10 SIEVE: 80.07%
WEIGHT CUMULATIVE ~ CUMULATIVE
' SIEVE SIZE RETAINED,g % RETAINED % RETAINED % PASSING
SIEVE TEST FOR 1%in 0.0 0.0 0.0 100
WEIGHT RETAINED 3/8in 6.91 42 4.2 95.8
: IN NO. 10 SIEVE No.4 3.40 2.1 6.3 93.8
No.10 6.10 3.7 10.0 90.1
l IDEAL PAN = 0.0 PAN 0.0
IDEAL TOTAL = (B) TOTAL 16.41

' HYDROMETER TEST

ELAPSED TIME TEMP. HYDROMETER CORRECTED PARTICLE % SUSPENDED
' m °C READING (H) READING (R) L DIAM. (S) ®)
2 22 41 37 10.2 0.030 52
5 22 36 32 11.1 0.020 45
10 22 34 30 11.4 0.014 42
I 15 22 32 28 11.7 0.012 39
25 22 29 25 12.2 0.0083 35
40 - 22 27 23 12.5 0.0074 32
l 60 22 26 22 12.7 0.0061 31
90 22 24 20 13.0 0.0051 28
120 22 22 18 13.3 0.0044 25
l 1440 22 18 14 14.0 0.0013 20
WEIGHT OF SOIL USED IN HYDROMETER TEST (D): 65¢g FORMULAS:
. HYGROSCOPIC MOISTURE CORRECTION FACTOR (G): 0.986 R=H-E-F
SPECIFIC GRAVITY (ASSUMED): 2.65 S =K[SQRT(L/T)]
DISPERSING AGENT CORRECTION FACTOR (E): 3 . P=(R/W)100
MENISCUS CORRECTION FACTOR (F): 1 W= (J-100)/C
'TEMP. /SPEC. GRAVITY DEPENDANT CONSTANT (K): 0.01332 J=D"G
l SEQUOIA ANALYTICAL
lTod Granicher

Project Manager 2083076.ENG <3>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

. j : .0. ampled:
600 Bancroft Way Sample Descript: Soil, N1-A-8'-9' Received:

Berkeley, CA 94710 Method of Analysis: ASTM D422-63
Attention: Tom Paulson Lab Number: 208-3081

PARTICLE SIZE DISTRIBUTION BY SIEVE AND HYDROMETER

SIEVE TEST
(A) TOTAL WEIGHT OF SAMPLE: 158.05g
' (B) WEIGHT RETAINED IN NO. 10 SIEVE: 5407
(C) % PASSING NO. 10 SIEVE: 65.86% |
WEIGHT CUMULATIVE CUMULATIVE
' SIEVE SIZE RETAINED,g % RETAINED % RETAINED % PASSING
SIEVE TEST FOR T%in 0.0 0.0 0.0 100
WEIGHT RETAINED 378 33.74 51.0 270 78.8
' : IN NO. 10 SIEVE No.Z 8.19 5.2 26.4 73.6
No.10 12.34 78 341 5.0
l IDEAL PAN = 0.0 PAN 0.0
IDEAL TOTAL = (B) TOTAL 54.07
. HYDROMETER TEST
ELAPSED TIME TEMP. HYDROMETER CORRECTED PARTICLE % SUSPENDED
I M °C READING (H) READING (R) L) DIAM. (S) P)
) 27 27 73 2.5 0.034 24
5 g 73 19 13.2 0.022 )
10 7 20 16 13.7 0.016 16
. 15 1 19 15 13.8 0.013 15
75 7 18 14 14.0 0.010 14
40 21 17 13 14.2 0.0080 13
l 60 21 16 12 14.3 0.0066 12
90 7 15 11 135 0.0054 17
120 7 14 ) 14.7 0.0047 10
' 1440 571 12 8 15.0 0.0014 )
WEIGHT OF SOIL USED IN HYDROMETER TEST (D): 659  |FORMULAS:
__ HYGROSCOPIC MOISTURE CORRECTION FACTOR (G): — 0987 | R=H-E-F
' SPECIFIC GRAVITY (ASSUMED): 265 | S=K[SQRT(L/T)]
DISPERSING AGENT CORRECTION FACTOR (E): 3 P=(R/W)100
MENISCUS CORRECTION FACTOR (F): 1 W= (J-100)/C
' TEMP./SPEC. GRAVITY DEPENDANT CONSTANT (K): 0.01348 J=D-G

l SEQUOIA ANALYTICAL

l Tod Granicher
Project Manager 2083076.ENG <6>




SEQUOIA ANALYTICAL

680 Chesapeake Drive ¢« Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

pled:
Received:

Analyzed:
Reported:

Sample Descript.: Séil,.N-BKG-4.5'-5.0'

Berkeley, CA 94710
Attention: Tom Paulson

Method of Analysis: ASTM D422-63
Lab Number: 208-3079

PARTICLE SIZE DISTRIBUTION BY SIEVE AND HYDROMETER

SIEVE TEST ~
(A) TOTAL WEIGHT OF SAMPLE: 240.729
' (B) WEIGHT RETAINED IN NO. 10 SIEVE: 75.659 |
(C) % PASSING NO. 10 SIEVE: [ 68.57% |
WEIGHT CUMULATIVE CUMULATIVE
' SIEVE SIZE RETAINED,g % RETAINED % RETAINED % PASSING
SIEVE TEST FOR 1%in 0.0 0.0 0.0 100
WEIGHT RETAINED 3/8in 34.96g 145 145 85.5
' IN NO. 10 SIEVE No.4 13.58¢ 5.6 20.2 79.8
No.10 27.11g 11.3 31.4 68.6
' IDEAL PAN = 0.0 PAN 0.0
IDEAL TOTAL = (B) TOTAL [ 75659 |
l HYDROMETER TEST
. ELAPSED TIME TEMP. HYDROMETER CORRECTED PARTICLE % SUSPENDED
l m °C READING (H) READING (R) L) DIAM. (S) (P)
2 22 29 25 12.2 0.033 27
5 22 26 22 12.7 0.021 24
10 22 23 19 13.2 0.015 20
' 15 22 21 18 13.3 0.013 19
25 22 19 15 13.8 0.0099 16
40 22 17 13 142 0.0079 | 14
' 60 52 16 12 143 0.0065 13
90 22 15 11 145 0.0053 12
120 22 14 10 14.7 0.0047 11
. 1440 22 11 7 15.2 0.0014 8
WEIGHT OF SOIL USED IN HYDROMETER TEST (D): 659  |FORMULAS:
HYGROSCOPIC MOISTURE CORRECTION FACTOR (G): [ 0982 | R=H-E-F
SPECIFIC GRAVITY (ASSUMED): 2.65 S=K[SQRT(L/T)]
DISPERSING AGENT CORRECTION FACTOR (E): 3 P=(R/W)100
MENISCUS CORRECTION FACTOR (F): 7 W= (J-100)/C
0.01332 J=D-G

l TEMP./SPEC. GRAVITY DEPENDANT CONSTANT (K):

l SEQUOIA ANALYTICAL

l_joavb_

Tod Granicher
Project Manager

2083076.ENG <4>




SEQUOIA ANALYTICAL

; 680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

i : .0.
600 Bancroft Way Sample Descript: Soil, N-BKG-8.5'-9'

ampled:
Received:

Berkeley, CA 94710 Method of Analysis: ASTM D422-63 Analyzed:
l Attention: Tom Paulson Lab Number: 208-3080 Reported:
' PARTICLE SIZE DISTRIBUTION BY SIEVE AND HYDROMETER
SIEVE TEST
(A) TOTAL WEIGHT OF SAMPLE: 216.47g
(B) WEIGHT RETAINED IN NO. 10 SIEVE: 77.909g
(C) % PASSING NO. 10 SIEVE: 64.01%
WEIGHT CUMULATIVE  CUMULATIVE
l SIEVE SIZE RETAINED,g % RETAINED % RETAINED % PASSING
SIEVE TEST FOR 1%4in 0.0 0.0 0.0 100
WEIGHT RETAINED 3/8in 28.87 13.3 13.3 86.7
I : IN NO. 10 SIEVE No.4 26.25 12.1 25.4 745
No.10 22.78 105 36.0 64.0
' IDEAL PAN = 0.0 PAN 00
IDEAL TOTAL = (B) TOTAL 77.90
' HYDROMETER TEST
ELAPSED TIME TEMP. HYDROMETER  CORRECTED PARTICLE % SUSPENDED
' m °C READING (H) READING (R) L DIAM. (S) (P)
2 21 36 32 111 0.032 32
5 21 31 27 11.9 0.021 27
10 21 27 23 12.5 0.015 23
l 15 21 25 21 12.9 0.013 21
25 21 23 19 13.2 0.0098 19
40 21 22 18 13.3 0.0078 18
l 60 21 21 17 13.5 0.0064 17
90 21 19 15 13.8 0.0053 15
120 21 18 14 14.0 0.0046 14
l 1440 21 15 11 14.5 0.0014 11
WEIGHT OF SOIL USED IN HYDROMETER TEST (D): 659 FORMULAS:
HYGROSCOPIC MOISTURE CORRECTION FACTOR (G): 0.972 R=H-E-F
SPECIFIC GRAVITY (ASSUMED): 2.65 S =K[SQRT(L/T)]
DISPERSING AGENT CORRECTION FACTOR (E): 3 P=(R/W)100
MENISCUS CORRECTION FACTOR (F): 1 W= (J-100)/C
0.01348 J=D"G

. TEMP./SPEC. GRAVITY DEPENDANT CONSTANT (K):

l SEQUOIA ANALYTICAL

l
Tod Granicher
Project Manager

2083076.ENG <5>
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BERKELEY LABORATORY
600 BANCROFT WAY

NGINEERING-SCIENCE, INC. TS, sioan 0

Report Date: September 23, 1992
Work Order No.:4254

Client: Jeff Kittle
Battelle
505 King Ave.
Columbus, OH 43201

Date of Sample Receipt: 8/19/92

Your soil samples identified as:

N3=-V=61=7"

N3-A=-21-3°?

N3-A-6'-71?
were analyzed for pH, alkalinity, iron, moisture, total
kjeldahl nitrogen and total phosphorus.

Finally, your soil samples identified as:

N3=V=71=-7.5

N3=-C~7.5'=8

N3-A-21'-3"¢

N3-A-61-7"
were analyzed for BTEX by EPA Method 8020, TRPH by EPA Method
418.1 and soil moisture.

The analytical reports for the samples listed above are
attached.

90—WO4%54$L, Page 1. CL-FORM
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BTEX CASE NARRATIVE
WORK ORDER NO. 4254
EPA METHOD 8020

These four soil and water samples were analyzed for benzene,
toluene, ethylbenzene, and xylenes (BTEX) by EPA Methods 8020.
QAPJP specified compounds and spiking amounts were used for the
surrogates and matrix spike/spike duplicates. ESBL QC acceptance
criteria were used for the surrogates. ESBL QC acceptance
criteria were for the matrix spike/spike duplicates.

All analytes found at concentrations greater than ESBL reporting
limits were quantitated on a second dissimilar column.

All samples were analyzed within EPA Data Validation Technical
Holding Times.

Four blanks were analyzed with these samples and met method
acceptance criteria for surrogates and contamination.

The continuing calibration checks used for quantifying these
samples met method acceptance criteria.

All surrogate recoveries were within ESBL acceptance criteria.

92-BT4254CN BTCN-FRM




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.:4254 % Molsture: 14
Client ID:N3-V-7'-7.5 Matrix:SOIL
Laboratory ID:4254-02 Level:LOW
Sample wt./vol : 166G Unit:ug/KG
Dilution Factor: 5 Date Analyzed:08/28/92

Date Confirmed:08/27/92

Compound Primary Confirmatory Reporting
Result Result Limit

Benzene ND ND 3.5
Ethyl Benzene 9 -~ 49 D-2.5 | 2.9
Toluene ND 7100 4.1
Xylenes (total) 64 220 D-2.5 5.2

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: /[ 2_ GROUP LEADER: W




ES-ENGINEERING SCIENCE, INC. 60@ Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.:4254 ¥ Moisture:
Client ID:N3-A-2'-3' Matrix
Laboratory ID:4254-04 Level
Sample wt./vol : 5 G Unit
Dilution Factor: 1 Date Analyzed

Date Confirmed

Compound Primary Confirmatory
Result Result

Benzene ND ND
Ethyl Benzene 8 - 5
Toluene ND ND
"Xylenes (total) 46 20

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

15
:SOIL

: LOW
:ug/KG

:08/26/92

:08/27/92

Reporting
Limit

ANALYST: (¢ A GROUP LEADER: /éiL/WLQ\




- ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710
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GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.:4254 % Moisture: 15
Client ID:N3-A-6'-7" Matrix:SOIL
Laboratory ID:4254-06 Level:LOW
Sample wt./vol : 5 G Unit:ug/KG
Dilution Factor: 1 Date Analyzed:98/26/92

Date Confirmed:08/27/92

Compound Primary Confirmatory Reporting
Result Result Limit
Benzene ND ND Q.7
Ethyl Benzene ND - ND 2.6
Toluene ND ND 2.8
Xylenes (total) 1.3 1.9 1.1

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: L_Q\ GROUP LEADER: /éfij@/o//




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.:4254 % Moisture:
Client ID:N3-C-7.5'-8 Matrix
Laboratory ID:4254-07 Level
Sample wt./vol : 5 G Unit
Dilution Factor: 1 Date Analyzed

Date Confirmed

20
:SOIL

: LOW
:ug/KG

:08/26/92
:NA

Compound Primary Confirmatory
Result Result

Benzene ND ND
Ethyl Benzene ND - -~ ND
Toluene ND ND
Xylenes (total) ND ND

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: / 2_ GROUP LEADER:

Reporting
Limit
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ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.:4254 % Moisture:NA
Client ID:METHOD BLANK Matrix:SOIL
Laboratory ID:MSVG5920824 Level:LOW
Sample wt./vol : 56 Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08/24/92

Date Confirmed:NA

Compound Primary Confirmatory Reporting
_ Result Result Limit
Benzene ND ND 2.6
BEthyl Benzene ND - -~ ND .5
Toluene ND ND Q.7
Xylenes (total) ND ND 9.9

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: /[ R_ GROUP LEADER:




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710
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GC ANALYTICAL REPORT
Analytical Method
802Q@ Aromatic Compounds

Work Ordexr NO.:4254 % Moisture:NA
! Client ID:METHOD BLANK Matrix:SOIL
Laboratory ID:MSVG5920826 Level:LOW
i Sample wt./vol : 5G Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08/26/92

Date Confirmed:NA

Compound Primary Confirmatory Reporting

[ R ik S .. S A
Benzene ND ND Q.6
Ethyl Benzene ND - ND @.5

| Tolﬁene ND ND 0.7

? Xylenes (total) ND ND .9

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: /& GROUP LEADER:




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
’ Berkeley,CA 94710

GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.:4254 ¥ Moisture:NA
Client ID:METHOD BLANK Matrix:SOIL
Laboratory ID:MSVG5920828 Level:LOW
Sample wt./vol 56G Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08/28/92

Date Confirmed:NA

Compound Primary Confirmatory Reporting
Result Result Limit

Benzene ND ND Q.6
Ethyl Benzene ND - -~ ND @.5
Toluene ND ND 0.7
Xylenes (total) ND ND 0.9

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: [ & GROUP LEADER:




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley,CA 94710
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GC ANALYTICAL REPORT
Analytical Method
8020 Aromatic Compounds

Work Order NO.:4254 ¥ Moisture:NA
Client ID:METHOD BLANK Matrix:SOIL
Laboratory ID:MSVG3920827 CONF. Level:LOW
Sample wt./vol : 5 G Unit:ug/KG
Dilution Factor: 1 Date Analyzed:08/27/92

Date Confirmed:NA

Compound Primary Confirmatory Reporting
Result Result Limit

Benzene ND ND .6
Ethyl Benzene ND - - ND @.5
Toluene ND ND 0.7
Xylenes (total) ND ND ‘ 2.9

ND-Not Detected
NA-Not Applicable
D-Dilution Factor

ANALYST: [ 2 GROUP LEADER: Z/Qﬂ/




ES-ENGINEERING SCIENCE, INC. 600 BANCROFT WAY
BERKELEY, CA 94710

SURROGATE PERCENTAGE RECOVERY
BTEX AROMATIC COMPOUNDS BY 8020

MATRIX: SOIL COLUMN ID: VGC5 DB-624
(Primary column)

LABORATORY NO. a-a-a-TRIFLUOROTOLUENE
MSVG5920824 100
MSVG5920824A 99
MSVG5920824B 98
MSVG5920826 98
4254-04 5G 133
4254-06 5G 120
4254-07 5G 114
MSVG5920828 104
4254-02 1G ' 120




ES-ENGINEERING SCIENCE, INC. 600 BANCROFT WAY
BERKELEY, CA 94710

SURROGATE PERCENTAGE RECOVERY
BTEX AROMATIC COMPOUNDS BY 8020

MATRIX: SOIL COLUMN ID: VGC3 VOCOL
(Confirmatory column)

LABORATORY NO. a-a-a-TRIFLUOROTOLUENE

MSVG3920827 100
4254-02 2G 99
4254-04 5G 98
4254-06 5G 98
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TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
DATA PACKAGE




ES-ENGINEERING SCIENCE, INC. ‘600 Bancroft Way
Berkeley,CA 94710

ORGANIC ANALYTICAL REPORT

Work Order NO.: 4254

Matrix: Soil
Parameter: TPH

Unit: mg/Kg

Analytical
Method: 418.1 Date Extracted: 09/03/92
QC Batch NO.: S92QCB@22TPH Date Analyzed: 09/04/92

Sample ID: Client ID: Result Reporting Percent
Limit Moisture
4254-02 N3~V-7'~7.5"' 350 5 14.1
4254-04 N3-A-2'-3" 54 5 14.8
4254-06 N3-A-6'-7" 68 5 15.2
4254-07 N3-C-7.5'-8" 83 5 19.9
MSTPH920903 METHOD BLANK ND 4 NA

NA_ Not Analyzed
ND_ Not Detected

ANALYST: GROUP LEADER:




ES-ENGINEERING SCIENCE, INC. 600 Bancroft Way
Berkeley. CA 94710

ORGANIC QUALITY CONTROL RESULTS SUMMARY
Blank Spike/Spike Duplicate

Work Order NO.: 4254

QC Sample NO.: SSTPHS920903A & B Analytical Method: 418.1
Blank I.D.: MSTPH920903 Matrix: Soil
QC Batch NO.: S92QCB@22TPH Unit: mg/Kg

Parameter Date

Analyzed BR SA BS PR BSD PR RPD
TPH 29/04/92 0 165 176 107 176 107 7}

BS-Blank Spike RPD=( (BS-BSD)/((BS+BSD)/2))*100
BSD-Blank Spike Duplicate .

SA-Spike Added

BR_Blank Result PR=((BS OR BSD -BR)/SA)*100
NA-Not Applicable

NC-Not Calculated

ND-Not Detected

ANALYST: QUALITY CONTROL:
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INITIAL CALIERATION SHEST
HORIEA OIL CONTENT ANALYZER

METHOO = _lj_i_ﬂ__ ‘ . R

INSTRUMENT SERIES : EXT-5—_ 92090¢

STANDARDS FREP REF : LAV 2ip-T7- 01,33 4 ¢

W.0. NO.(g) - :

RUN DATE : __oﬁl._oz,'-'jg,

th

CALIBRATION 0ATH
STD CONCENTRATIONS IN m/ L

01 =84:05T0 2 =420 570 5 =210 570 4 =/0-0 STD 5 = %0 »?/L

e e me i

| 1 u-_gumi;; (ma/L) ] AUG RONG |
M NO.| SAMPLE TO0 | RE® 1 | REF 2 | REF 3 | REF 4 | REF 2-3-4 |
|| freow | o S A 1 | -
L_:. ; S 1 : 6& : é”O ! 8?. : 82 i 82 :
e stdz | 48 | 43l g, 42 4o :
I T Y A TR A T A R
< L sele o o T |
6 | stls | 6 | s | 4 | 4 | g, |
I e N D BT
1t | | | | |
&
CALIBRATION CURVE : CONC. FOUND = m(AUG. RONG) - b
.‘ UHERE m = SLOPE OF CURVE = foo13 7
b = Y INTEZRCEZFT OF CURUE = 0-33¢y Ve
. CORRELATION COEZFFICIENT OF LINEAR REGRESSION r = 0~"5"XZM/_//‘~
l IS r WITHIN LIMITS (r S .995) _\ées‘/
IF r ¢ .995 REFEAT CALIBRATION GITh FRESH soon
l COMMENTS
| \/49'5ﬁ/“t/‘v
|




. . ‘CONTINUING CALIBRATION SHEET
- © HORIBA OIL" CONTENT ANALYZER

i T T

NSTRUMENT SERIES : EXT-5- ' " RUN DATE : _ 02 -py -2,
'qubqaos PREP REF |
ll“ ' b ol T - READINGS (mg/L). < | TAUG RDNG | §1
P NO.1 SAMPLE 1D IDILUTI REP 1|"REP 2| REP 3| REP A|“REP-2+3+4[DTSF
| | HALF —p | e N
r' . A l yo) o) - | 5y 3

B o .. 14 A0 |

!

|
!
I
I
!
!
!
!
|
t

l
l
{
I
!
l
l
f
|
IR
e
!
|
l
|
l
|
!
I
!
I
l

A B A )

Rl

l 1. FOR CONTINUING CALIBRATION CHECK? ONLY % DIFF = R1-R2 ;100
; : . - ‘R1
1ERE R1 IS THE CONCENTRATIOMN OF STD 5 FROM THE INITIAL CALIBRATIGN
PRE R2.IS THE CONCENTRATION GF STD 5 FROM THE CALIBRATIGON CHECK
W% DIFF IS >15.0 RECALIBRATE ANALYZER BEFORE RUNNING ANY MORE SAMFPLES

2. RUN CONTINUING CALIERATION AFTER EVERY 10 SAMFLES

COMMENTS




FI:{F-E _'_ TR :_
COMTINUTNG CALIGRATION SHEET '
. HORIEA OTL CONMTENT AMNALYIER
1ETHOO 978/ WO HO. (=)
STRUMENT SERIES : EXT-5- 92090¢ RUM DATE 09-0¢ -92

ANDARDS FREF REF

LAIN-288-77- 01,0203, 04, 05
VERIFIcATION STD .

LNN - 28876 - ol

[ 1 | READING3 i{ma,/L) | ARUG ROMG | :ifed
l\; MO. 1 SAMPLE 10 10TLUTI REP 1| REF 2| REF 3| ‘REF 4 REF 2+3+4 | prrrr—asslafac
3 | IcA 5 | =1 = = 1 [ e e e
g1 Icv [ [ 16 | 20 | 20 i | 20 e ? (Zo.Sﬂ'“"/'-
‘ [ MSTPH420903 | T | | -y | |
- lol SSTPHF20903A | I 36 | 2 | 43 | 43 | 43 | |
| SSTPHS20903 B| |43 43 | | | 43 1 |
Jzt 4245 -0) | [ 12 Fa 7 | 7 | 7 | |
L | ~02 | [ ¢ 1 L1 1 : ! r |
14| ~03 | r 2 2 | 2] [ 2 | i
. | -04 | [ 2 | I b l / | 1
r 161 42S4-02 | 63 | 23 | 24 1 7¢ 74 I |
: a -0¢ | [ 23 | 12 .t ]I LM L !t | |
/8 | -06 | L /3 1l 1 | /4 | |
l | ccB | | E N Y N A T -—ol " P
. 20| ccvV | /6 l 20 | 20 | [ 20 I i’g(),o.gq’ﬁ/»
’ 1 4254-07 | | /72 e I J6 1 76 /6 l i
l 22y  &288-01 | L 2/ i 22 | 22 | | 22 ! v
B moor —S3 [ /12 | | ; | — | l
as oyl 6% | Iy) i 68 | 63 1 é2 1 62 | 62 ; |
: cLB | | o =1 1 =7 -7 ¥ s
f 26| ccv | |l (e | 20 | 20 | | 20 Gy 12059k
¢ | MNTPH g0y« 1 L o ] o | 1 ( l
28 | <L TPH G20 200 4l EY L 24 | RF | 37 | ,
t \SW IR H g 02048 L 29 | 29 | =g | 1 s ;
30l Hocg —py ] L _Z 1 2 | p 1A [ [
! L H24) — 01 | N o | | ( «
F 32 4 o4] = pa | o I p 4 r ! |
3 | 4243 — ] | ! o/ o | 2 | | [ |
341 y2i3d P3| I A ! o | o | | ! |
|l p243 - 9§ | L0 | o | o | l | l
360 d4MF— 52 -] L 1 o1 | I L |
? o2 I o | | _» l : 1 J
3% LV | L 26 | 12 120 20 | | l
t W2YERY Y 7 N l | |
; A A - TH Aot/
L. FOR COMTIMUING CALIERATION CHECKZ OMLY OCIFF = R1-f2 100
Rl
lRE R1 1S THE COMCENTRATIONM OF STO 3 FROM THE INITIAL CALIBRATION
AERE RZ IS5 THE CONCEMTRATION OF 57D 3 FROM THE CALIERATION CHECK
'x DIFF IS »15.0 RECALIEBRATE ANALYZER BEFORE RUMNING ANY MORE SAEMFLES
Z. RUN CONTIMUING CALIBRATION AFTER EVERY 10 SAMFLES
/;95 6/‘1/«\

COMMENTS
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' PAGE __ of

DATA SUMMARY SHEET
HORIBA OIL CONTENT AMALYZER

METHOD : _Y/§ . {( W0 NO. (s) =
| . INSTRUMENT SERIES = EXT-5- 91090y RUN DATE : 957517745: o forfar
D Infes
STANDARDS PREP REF : _See eafslendt-.
' Q C BATCH # : _Jet _xhmcf gled
' ANALYST = A-s //0':
| |  CONC |EXTRACT | | SAMPLE | |  FINAL |
.| | | FOUND  |VOLUME |DILUT | AMOUNT | % I CONC |
| SAMPLE 1D | AVG RONGI (mg/L) | (mls) IFACTOR] rm[qm | SOLID | ("™3)pds |
STP#SLewoy | | _~0.48 | 1 L 250" | AN | o = —
'ﬁnn//‘noeom 1 Y3 | Y3 .8y | ] | | | 12€.€7 |
B (77490934 | 93 | _4l. %% 1 | \ ! | /7550 v
1 _4yivs-or | 7 7.« I | | | £0-6 | 34,8
_ ~ok | [ | .35 ] i | L ¥5./ | }L.23 |
.LL —o3 | 2 2.3, | l L | Go.5 | j0.Y !
1 -0y | { | .35 | 1 ] I %i. 1 | bb L
UrSy-or | 7Y | 7527 | | | | 5.9 | 3505 4
tC ik A /1 1 1797 | | l M 43555 $31. 9 ]
- —0é | 1Y L /4.5 ] I 1 948 | bSw |
| =7 | Ib | Jbsy | l | §Fo.r | gL ]
! Drff-o) 1 2) 226/ | I I | 950 | a9v.>
~th | &) 63 .12 | L 2 | L 962 | S27.4 7
] | l | I | | ] |
~ I | | | l | 1 l
t | ] I I ! L | ]
i i | ] I I i ] |
I | i 1 ] | | !
t | | ! ] | I | |
I I | ! | 1 | |
1 I | | l | ! 1
j} | | | | 1 | | |
| ! | | I | | |
I | ! | | | | | I
r | I | l | I 1 ]
gg | SPMPLE ID | SPIKE ADDED | CONC. FOUND | PERCENT | RPD |
' | | (mg/ps) | (mg/Ks) | RECOVERY| |
ISs7PHS1o5024 T 1 B¢ l | 76 | o7 1 5 1
L<¢zphsi1503 4 1T | 4 ] 176 TR DN
' | I | | ] B /
l ] | ] ] ] a_
| ] T T | ] N5 q/"/
[ I T l | ]
l l | I I | 1
I | | ] | ]
' COMMENTS :
';]C Revieu 05 "ILH /ﬁv




INORGANICS DATA PACKAGE




ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way

, Berkeley, CA 94710
INORGANICS ANALYTICAL REPORT

Client: ES-Denver Work Order: 4254

Project: Newark AFB Matrix: Solid

Client’s ID: N3-V N3-V N3-A

-6'=7". =7'-7.5"" -2'=-3"
0950 1015 1115

Sample Date: @8/17/92 ©@8/17/92 @8/17/92

% Moisture:

Lab ID: 4254.01 4254.02 4254.03
Normal

Parameter  -—-=——~=—e-- Resultg-=----=eu———o Method Report Units Date
Limit Analyzed

Alkalinity 380. NR 290. SM 403 (M) 50 mg/Kg CaCO3 08/26/92

Moisture 14.6 14.1 10.5 ASTM D2216 .1 % by wt @8/28/92

pH 8.1 NR 7.8 EPA 9045 NA PH Units 08/28/92

Note: Samples for alkalinity analysis were extracted using 10mL water for each 1lg sample.
These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

NA- Not Applicable

ND- Not Detected :
NR- Analysis Not Requested QM&&M
ANALYST: ﬂm M GROUP LEADER: Q_jl\




ES-ENGINEERING-SCIENCE,

Client: ES-Denver
Project: Newark AFB
Client’s ID: N3-A
._2 '_3'
1130
Sample Date: @8/17/92
% Moisture:
Lab ID: 4254.04
Parameter @ -———-—=--
Alkalinity NR
Moisture 14.8
PH NR
Note:

INC.

INORGANICS ANALYTICAL REPORT

N3-A N3-A
_61_7l v _60_71
1135 1150
08/17/92 @8/17/92
4254.05 4254.06
--Results-----=——meu--
280. NR
11.4 15.2
7.8 NR

in the solid on a dry-weight basis.

NA- Not Applicable
ND- Not Detected

NR- Analysis Not Requested

nocvste Loy et

Work Order:
Matrix:

Normal
Report
Limit

Method

SM 403(M) 50
ASTM D2216 .1
EPA 9045 NA

602 Bancroft Way
Berkeley, CA 94710

4254
Solid

Units Date

Analyzed

mg/Kg CaCO3 @8/26/92
% by wt 08/28/92
pH Units 08/28/92

Samples for alkalinity analysis were extracted using 10mL water for each 1lg sample.
These water extracts were analyzed for alkalinity, and the results were calculated

N
)




ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way

Berkeley, CA 94710
INORGANICS ANALYTICAL REPORT

Client: ES-Denver Work Order: 4254
Project: Newark AFB Matrix: Solid
Client’s ID: N3-C
-7.5'-8"
1500
Sample Date: 08/17/92
% Moisture:
Lab ID: 4254.07
Normal
Parameter @ ----—--—-e—o Results—~——=——eueeo Method Report Units Date
Limit Analyzed
Alkalinity NR SM 403(M) 50 mg/Kg CaCO3 08/26/92
Moisture 19.9 ASTM D2216 .1 % by wt 08/28/92
pH NR EPA 9045 NA pH Units 08/28/92

Note: Samples for alkalinity analysis were extracted using 10mL water for each 1g sample.
These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

NA- Not Applicable

ND- Not Detected
' NR- Analysis Not Requested M
.
ANALYST: W GROUP LEADER: QXKJN\




ES-ENGINEERING-SCIENCE, INC. 6002 Bancroft Way

Berkeley, CA 94710
INORGANICS ANALYTICAL REPORT

Client: ES-Denver Work Order: 4254
Project: Newark AFB Matrix: Soliad
Client’'s ID: Prep
Blank
Sample Date:
% Moisture:
Lab ID: Prep Blank
Normal
Parameter @ ---———-ee0-o Resultg--—-—ccecee—o Method Report Units Date
Limit Analyzed
Alkalinity ND SM 403(M) 50 mg/Kg CaCO3 08/26/92
Moisture NA ASTM D2216 .1 % by wt 08/28/92
pPH NA EPA 9045 NA PH Units @8/28/92

Note: Samples for alkalinity analysis were extracted using 10mL water for each lg sample.
These water extracts were analyzed for alkalinity, and the results were calculated
in the solid on a dry-weight basis.

NA- Not Applicable . .
ND- Not»Detjzied
ANALYST: _Q_M GROUP LEADER: KJ/




ES-ENGINEERING-SCIENCE, INC. 600 Bancroft Way
' Berkeley, CA 94710

INORGANICS QC SUMMARY - LAB CONTROL SAMPLE

Work Order: 4254 % Moisture: NA
Lab ID of ICS: Matrix: Solid
Alkalinity: 452.20 1CS
Units: mg/Kg CaCo3
Date Advisory Limits
Analyzed ICS Conc % Rec -- % Rec --
Parameter Lcs Result Added ICS Low High
Alkalinity @8/26/92 22800.00 23650.00 96 80 120

ANALYST: iﬂh Dstte -~ vate 9 REVIEWER: H Date _ﬁ"_/ n

File:M1QCLCSW




ES-RNGIREERING-SCIENCE, IKC,

INORGARIC QC SUMMARY - M5 and MSD

Work Order: 4254

Rlkalinity Moisture pl
Lab ID Spk/Dup: Blank Spk  4254.01  4254.01
{C Batch: 452,20 451,48 453,30

600 Bancroft Way
Berkeley, CA 94710

t Noisture: n
Katrix: Solid
Uoits: mg/Kg CaC03 (Alk)

t by vt. (Mois)
pl Units (ph)

Date = e---eeee-- Results---------- RPD RPD -Conc Added- Percent
Analyzed Unspiked qc Recovered
Parameter N§/Dup Sample MS/Sample  MSD/Dup Limit NS NSD L] NSD
Alkalinity 98/26/92 6.00 22800.00 22850.90 8 20 23650.00 23650.00 §6 97
Noisture 08/28/92 14.60 14,45 1 20
pl 08/28/92 8.11 8.06 1 20
*or X = Qutside QC Linmit: 0C Limits for % Rec: 15 - 125
27"
Iumsr: &mM Date_Z/p_g,[ﬂ/RHIHBR: Al Date ‘i{"/
File:M1QCHSWN




METALS DATA PACKAGE
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CASE NARRATIVE
WORK ORDER NO. 4254
METALS -~ SOILS

The concentration of iron in sample N3V6-07 was greater than
four times the spike added to the MS and MSD samples. The LCS
and duplicate LCS results for iron were checked, and the
laboratory was found to be in control. All iron results in this
batch are therefore reported unqualified based on matrix spike

recovery.

Client ID's were abridged by the laboratory to facilitate

computer entry of analytical data.
as a reference:

CLIENT ID
N3-V-6'-7"
N3-A-2'-3"
N3-A-6'-7"

IN4254CN

The following should be used

ABRIDGED ID
N3V6-7
N3A2-3
N3A6-7




I Engineering Science - Berkeley Laboratory
Inorganics Report
CLIENT SAMPLE ID

INORGANIC ANALYSES DATA SHEET
l I N3V6-7 I
Lab Name: E_S__ BERKELEY_LABORATORY_ Contract: AFCEE | |
b Code: ESBL___ Case No.: 4254S SAS No.: SDG No.: CA40___
trix (soil/water): SOIL_ Lab Sample ID: 4254.01__
Evel ({low/med): LOW__ Date Received: ©8/19/92

lSolids: _85.4
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SEQUOIA ANALYTICAL

680 Chesapeake Drive »« Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

Sample Descript: Sc.:il
Analysis for: % Moisture
First Sample #:  208-3559

erkeley, CA 94710

I LABORATORY ANALYSIS FOR: % Moisture
Sample Sample Sample
. Number Description Detection Limit Result
I % %
' 208-3559 N3-V-6-7 0.010 17
l 208-3560 N3-A-2-3' 0.010 9
208-3561 N3-A-6-7" 0.010 17
l THIS REPORT HAS BEEN
APPROVED AND REVIEWED BY
Analytes reported as N.D. were not present above the stated limit of detection.
' SEQUOIA ANALYTICAL
| s
Tod Granicher
' Project Manager 2083559.ENG <1>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

Client Project ID: W.O. #4254
Sample Descript: Soil
Analysis for: Total Kjeldahl Nitrogen
First Sample #:  208-3559
LABORATORY ANALYSIS FOR: Total Kjeldahl Nitrogen
Sample Sample Sample ’
Number Description  Detection Limit Result
mg/kg mg/kg
208-3559 N3-V-6-7' 20 240
208-3560 N3-A-2-3' 20 240
208-3561 N3-A6-7 20 110
- Method Blank 0.10 N.D.

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL Please Note:

Analysis results reported on a dry-weight basis.
1§ S
Tod Granicher

Project Manager

2083559.ENG <2>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 » FAX (415) 364-9233

g Science, Inc.
600 Bancroft Way

ient Project ID:  W.O. #4254
Sample Descript:  Soil
Analysis for: Total Phosphorous
First Sample #:  208-3559

erkeley, CA 94710
ttention: Tom Paulson

LABORATORY ANALYSIS FOR: Total Phosphorous

Sample

Sample Sample
Number Description  Detection Limit Result
mg/kg mg/kg
208-3559 N3-V-6-7 10 270
208-3560 N3-A-2-3' 10 300
208-3561 N3-A6-7" 10 210
- Method Blank 10 N.D.

Analytes reported as N.D. were not present above the stated fimit of detection.

Aug 17, 1992

SEQUOIA ANALYTICAL

B, ) K N
Tod Granicher

Please Note:
Analysis results reported on a dry-weight basis.

Project Manager

2083559.ENG <3>




SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

ngineering

600 Bancroft Way

Berkeley, CA 94710
ttention: Tom Paulson

Client Project ID: W.O. #4254

QC Sample Group: 2083559-61

QUALITY CONfROL DATA REPORT

ANALYTE Total Kjeldahl Total
Nitrogen Phosphorous % Moisture
Method: EPA351.4 EPA365.3 EPA160.3
Analyst: G. Kem K. Follett Y. Arteaga
Reporting Units: mg/kg ma/kg %
" Date Analyzed: Aug 27, 1992 Sep 12, 1992 Aug 24, 1992
QC Sample #: 208-2430 208-3561 208-3560
Sample Conc.: 49 210 9
Spike Conc.
Added: 4000 100 N.A.
Conc. Matrix
Spike: 3600 330 N.A.
Matrix Spike
% Recovery: - 89 120 N.A.
Conc. Matrix
Spike Dup.: 3600 350 8
Matrix Spike
Duplicate
% Recovery: 89 140 N.A.
Relative
% Difference: 0.0 59 12
SEQUOIA ANALYTICAL % Recovery: Conc. of M.S. - Conc. of Sample X 100
Spike Conc. Added
wﬁ""“ Relative % Difference: Conc. of M.S. - Conc. of M.S.D. x 100
Tod Granicher (Conc. of M.S. + Conc.of M.S.D.) / 2

Project Manager 2083559.ENG <4>
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FACILITY 27 SOIL GAS PERMEABILITY DATA
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Table C-1. Results of Soil Gas Permeability Test at Monitoring Point N1-MPA (Continued)

Pressure ("H,0) by Depth

Time (min) 0 6.5’ 9.0/
39 0 1.23 1.21
42 0 1.24 1.215
45 0 1.235 1.22
48 0 1.24 1.225
51 0 1.235 1.22
54 0 1.24 1.23
57 0 1.24 1.23
60 0 1.24 1.23
65 0 1.24 1.23
70 0 1.25 1.22
75 0 1.25 1.25
85 0 1.25 1.25
95 0 1.25 1.25

0 1.25 1.25
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Table C-2. Results of Soil Gas Permeability Test at Monitoring Point N1-MPB (Continued)

Pressure ("H,0) by Depth

Time (min) 6.5
41 0.005 0.125 0.127
44 0 0.13 0.135
47 0 0.125 0.135
50 0 0.13 0.13
60 0 0.135 0.135
70 0.005 0.135 0.135
80 0.02 0.13 0.13
90 0.013 0.13 0.13
100 0.01 0.13 0.13
110 0.02 0.137 0.137
120 0.015 ] 0.135 0.135
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APPENDIX D

FACILITY 27 IN SITU RESPIRATION TEST DATA




200 Biodegradation rate (O,) = 7.5 mg/kg/day - 4
2
r =093
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® Oxygen

V¥ Helium
H Carbon Dioxide
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Helium Concentration (%)

Oxygen and Carbon Dioxide Concentration (%)

Time (Hours)

N1-MPA-6.5

Figure D-1. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N1-MPA-6.5’
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Oxygen and Carbon Dioxide Concentration (%)

20 Biodegradation rate (O,) = 2.1 mg/kg/day
= 0.96
® Oxygen
V¥ Helium
15 - ® B Carbon Dioxide |
10 - ® o -
v v v
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N1-MPA-9

Helium Concentration (%)

Figure D-2. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration

Test at Monitoring Point N1-MPA-9.0’
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Biodegradation rate (0,) = 5.2 mg/kg/day
2
r =0.94
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Figure D-3. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N1-MPB-6.5’
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Biodegradation rate (O,) = 5.0 mg/kg/day
» = 0.95
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® Oxygen
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Oxygen and Carbon Dioxide Concentration (%)
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Figure D-4. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N1-MPB-9.0’
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Table E-2. Results of Soil Gas Permeability Test at Monitoring Point N2-MPB (Continued)

1
1
]
I
Pressure ("H,0) by Depth "

l Time (rﬁin) 7.5' |
25 0.025 0.025 0.022

l 30 0.025 0.025 0.022
35 0.025 0.025 0.020

. 45 0.029 0.025 0.020
55 0.029 0.029 0.029

l 65 0.029 0.026 0.026

' 85 0.019 0.019 0.015
105 0.019 0.019 0.015

i

i

I

I

i

' E-3
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Figure F-1. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N2-MPA-7.0’
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Figure F-2. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N2-MPB-7.5’
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Figure F-3. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N2-MPB-10.0’
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Figure F-4. Oxygen Utilization and Carbon Dioxide Production During the In Situ Respiration
Test at Monitoring Point N2-MPC-6.5'
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